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© BCD tricyclic ergoline part-structure analogues. 

© 7-or 8-Substituted, partially hydrogenated pyrazolo[3 f 4-fl]quinoline, thiazolo[4,5-g Jquinoiine, oxazolo[4,5-g]- 
quinoline, and pyrrolo[3,4-<i]quinoline derivatives, and 8-or 9-substituted, partially hydrogenated pyrido[2,3-2]- 
^quinazoline derivatives are D-2 dopamine agonists. 6-Oxo-1-substituted-octahydroquinolines and 6-oxo-1- 
^substituted-decahydroquinolines which are additionally substituted in the 3-or 4-position are intermediates useful 
g^in preparation of the dopamine agonists. Acetals of 4,6-dioxo-1-substituted-decahydroquinoline 3-carboxylic acid 
|% esters enable synthesis of the foregoing compounds. 
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BCD TRICYCLIC ERGOUNE PART-STRUCTURE ANALOGUES 



This invention relates to ergoiine analogues, and more particularly to BCD tricyclic ergoline part- 
structure analogues, to intermediates used to prepare such analogues, and to us of such analogues as 
dopamine agonists. 

The ergoline ring is a tetracycle having the following structure 

5 



70 



75 




20 Certain substituted ergolines are known to be D-2 dopamine agonists having the ability to inhibit the 
secretion of prolactin and to affect favorably the symptoms of Parkinson's Syndrome. For example, in the 
foregoing structure when R is n-propyl, R' is methylthiomethyl, and R" is H, the substituted ergoline has 
been given the generic name pergolkte. It is disclosed- irr U.S. Pat No. 4,166,182. Pergoirde^ison clinical 
trial for the treatment of Parkinsonism and for certain conditions in which there is an excess of circulating 

2S prolactin, i.e. t galactorrhea and inappropriate lactatiom Another such-ergoline drug is o-bromoergocryptine, 
named generically as bromocriptine. It is disclosed in U.S. Pat. Nos. 3,752,8*4 and 3^752388. For 
bromocriptine R* is Br, FT is methyl and is the ergocryptine side chairr. White- both ergolines are T>-2 
dopamine agonists, bromocriptine, and to a lesser extent pergolide, also have some alpha blocking activity. 
BCD tricyclic ergoiine part-structure compounds having the following formula 

30 
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45 wherein R is lower alkyl, have been synthesized, and are disclosed in Bach et al, J. Med . Chem., 23, 481 
(1980) and U.S. Pat No. 4,235,909. These products were prepared as racemates composed of the 
enantiomer illustrated above together with the mirror image thereof. In both enantiomers the R* substituent 
is equatorial. These compounds show activity in prolactin inhibition and rat-turning behavior tests, indicating 
that D-2 dopamine agonist activity is present Related compounds in which the C-1 carbon is replaced by 

50 nitrogen to form a pyrazole ring are also disclosed by Bach et al. in J. Med. Chem. , 23 , 481 (1980) and in 
U.S. Pat No. 4,198,415. These pyrazoloquinolines are also D-2 dopamine agonists, and they too were 
pr pared only as the rac mate wh rein the R' substituent of each enantiomer is equatorial. 

This invention provides pyrazoIo[3,4-£[]quinoline, pyrido[2,3-g[]quinazoIine, thiazolo[4,5-g]quinoline, 
oxazolo[4,5-a]quinoline, or pynrolo[3,4-2]quinoline derivatives of the formula 



2 



0 250179 




0 250179 



s 



d) 




70 



e) HaN- 




or 



75 



f) 




20 



where R 10B is hydrogen or (CrCsJalkyl, R" and R 12 are independently hydrogen or (CrGaJalkyl, and is 

hydrogen, NR"R 12 , or (CrCaJalkyl, 

the C and 0 rings are trans fused; 

R 1 is (C1-C3) alkyl, allyl, or cyclopropyimethyl; and 
25 R 2 . R 3 » Rf, and R 5 are as defined in one of the following paragraphs: 

t) R 3 , R* and R 5 are hydrogen; and R 2 is CH2OH CH2OCH3, CH2SCH3, CH2SOCH3, CH2SO2CH3, CO2R 6 

or CONRW, where R s is H, (CrC4) aJkyl, or benzyl, and R 7 and R 8 are independently selected from 

hydrogen, (CrC^lkyl, phenyl, benzyl, and phenethyl; provided that 

K^(4a&7ft8^M.4^ ]quinolines, 
30 ^(4a/r,7ft8aaK.4a,5,6,7,8 i 9^ctahydro-1 H-pyrazofo[3,4£ ]quinolines, and 

r^4a£,7/S,8aa)^ f 4a,5,6 I 7,8,9<>c^^ are excluded; or 

2) R 2 is CH2OH, CH2OCH3, CH2SCH3, CH2SOCH3, CH2SO2CH3, CO2R 6 or CONRW, where R*. R* and 
R 8 are as defined above, R 3 is hydrogen, and R 4 and R 5 combine to form a double bond, or 

3) R2 R 4 , and R 5 are hydrogen, and R 3 is OH, NH 2 , NHCOR 9 or NHS02NR 9 R 1 °, where R 9 and R 10 are 
35 independently selected from H, {Ci-C4)alkyl, and phenyl; or 

4) R2 and R* are hydrogen and R 3 and R 5 combine to form = O or = NOH; and salts thereof- 
Included in the invention are BCD tricyclic ergoline part-structure analogues having the following 

structures (2a) and (2b) 



55 where 

R 1 is (C1-C3) alky!, allyl, or cyclopropyimethyl; 

R 2 is CH2OH, CH2OCH3, CH2SCH3. CH2SOCH3, CH2SO2CH3, CO2R 8 , or CONRW, where R 8 is hydrogen, (C r 
C4)alkyl or benzyl, and R 7 and R 8 are independently selected from hydrogen, (CrC^alkyl, phenyl, benzyl, 
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and phenethyl; and 

B is as defined for formula (1), and pharmaceutical^ acceptable acid addition salts thereof. Compounds of 
formula (2a) and (2b) are enantiomers. When "compounds of formula (2)" are referred to hereinafter, the 
racemate is intended. 

s The invention also includes BCD tricyclic ergoline part-structure analogues having the following 
structures (3a) and (3b) 



75 
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" (3a) (3b) 



wherein 

R 1 is (C1-C3) alky I, ally!, or cydopropylmethyl; and 

R2 is CH2OH, CH20CH3, CH2SCH3. CH2SOCH3, CHaSOfeCH* CO2R 6 or CONRW, where R 6 ishydrogen, (Cr 
C4)alkyl or benzyl, and R 7 and R 8 are independently selected from hydrogen, (Ci-C4alkyl, phenyl, benzyl, 
and phenethyl; and 
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wherein R 11 , R 12 , and R 13 are as defined in formula (1), and pharmaceutical^ acceptable acid addition salts 
thereof. Compounds of formulas (3a) and (3b) are enantiomers, and referenc to "compounds of formula 
(3)" means the racemate. . 

The pharmaceutically-acceptable acid addition salts of compounds of formulas (1) include salts derived 
from inorganic acids such as: hydrochloric acid, nitric acid, phosphoric acid, sulfuric acid, hydrobromic acid, 
hydriodic acid, nitrous acid, phosphorous acid and^the like, as well as salts derived from nontoxic organic 
acids such as aliphatic mono and dicarboxylic acids, phenyl-substituted aikanoic acids, hydroxy alkanoic 
and aJkandioic acids, aromatic acids, aliphatic and aromatic sulfonic acids. Such pharmaceutically-accept- 
able salts thus include sulfate, pyrosulfate, bisulfate, sulfite, bisulfite, nitrate, phosphate, monohydrogen- 
phosphaie, dihydrogenphosphate, metaphosphate. pyrophosphate, chloride, bromide, iodide, fluoride, ace- 
tate, propionate, decanoate, caprylate, acrylate. formate, isobutyrate, caprate, heptanoate, propiolate, 
oxalate, malonate, succinate, suberate, sebacate, fumarate, maleate, mandelate, butyne-1,4-dioate, hexyne- 
1,6-dioate, benzoate, chlorobenzoate, methylbenzoate, dinitrobenzoate, hydroxybenzoate, methoxybenzoate, 
phthaiate, terephthaiate, benzenesulfbnate, toluenesulfbnate, chlorobenzenesulfonate, xylenesulfbnate, 
phenylacetate, phenylpropionate, phenylbutyrate, citrate, lactate, jS-hydroxybutyrate, glycollate, malate, 
tartrate, methanesulfonate, propanesulfonate, naphthalene-1-sulfonate, naphthalene-2-suifonate and the like 
salts. 

The synthetic procedures discussed herein produce compounds of formula (1) as racemates. 
In the case of compounds of formula (1) wherein R* is other than hydrogen and R* and R 5 combine to 
form a carbon-carbon bond, the racemates produced are composed of enantiomers having the structures 




(4a) (4b) 



In naming these products herein, the racemate is not explicitly indicated, but it is to be understood that 
such products are racemates. Accordingly, products of this type are named as: 

a) trans-4,4a.5,6,8a,9-hexahydro-2 H-pyrazolo[3,4-g]quinolines, 

b) frans- 4,4a,5,6,8a^9-hexahvd^ 

c) trans- 5,5a,6,7.9a.1 0-hexahydropyrido[2,3-2Jquinazolines, 

d) trans- 4,4a,5 t 6 < 8a.9-hexahvdrothiazolor4.5^ ]quinolines, 

©) t|2ns-4,4a,5,6,8a,9-hexahydrooxazolo[4 l 5-g]quinolines, and 
f) frans-4,4a,5,6,8a f 9-hexahydropyrrolo[3,4-fl Jquinolines. 
The 4.4a,5,6,8a,9-hexahydro-2H-pyrazofo[3,4-a]quinolines (a) and the corresponding 4,4a,5,6,8a^- 
hexahydro-1H-pyrazolo[3,4-g]quinolines (b) of formula (1) wherein R l0a is hydrogen represent tautomeric 
pairs, and the tautomers are in dynamic equilibrium. It will therefore be understood that when one of the 
tautomers is rereferred to, the other is also implied. 

In the case of compounds of formula (1) wherein R 3 combines with R 5 to form =0 or =NOH, each 
compound is again produced , as a racemate. Again, this is not explicitly indicated in naming ' these 
compounds, but is to be understood. These compounds are named as: 

a) t^-4,4a,5 i 6,7,8,8a,9-octahydro-2H-pyrazolo[3 l 4-2]quinolines, — 

b) frans- 4,4a t 5,6,7,8,8a.9-octahvdro-1 H-pyrazolo[3,4-g]quinoiines, 

c) trans- 5,5a,6,7,8,9,9a,1 0-octahydropyrido[2,3-2]quinazoiines, 

d) trans- 4a,5,6,7 i 8,8a,9-octahvdrothiazolor4.S^ ]quinolines, 

) t^^.4a,5,6,7,8,8a,9-octahydrooxazolo[4,5-3Jquinolines, and 
f) S2ns-4,4a,5 l 6,7,8.8a.9-octahydropyrrolo[3,4-a ]quinolines. 
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Again, the 4 I 4a 1 5,673,8a,9s)ctahydro-1H-pyrazolo[3,4-g]quino!ines and the corresponding 
4 t 4a,5 l 67 l 8,8a l 9K5ctahydro-2H-pyrazolo[3,4fl]quinolines of formulas (1) and (2) wherein R 103 is hydrogen 
represent tautomers that exist in equilibrium with each other. 

The compounds of formula (1) wherein R 3 is OH, Nl-fe NHCOR 9 ; or NHSCfcNR^ 10 have an additional 
5 chiral center at the carbon atom to which the R 3 substituent is attached. The synthetic procedures disclosed 
herein allow production of two diastereomers: one composed of enantiomers (5a) and (5b), wherein the R 3 
substituent is axial, and the other composed of enantiomers (6a) and (6b), wherein the R 3 substituent Is 
equatorial. 
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The racemates composed of enantiomers (5a) and (5b) are named herein by attaching the prefix rac to the 
name of enantiomer (5a). Enantiomer (5a) is indicated by the prefix (4a/9, 80, 8aa), or (5a0, 9/9, 9aa) in the 
case of quinazoiines. Accordingly, products of this type are named as: 
a) rac-^&S&SaaH^a^ejASa^ctah^ 
40 b) r^-(4a0,8£,8aaH.4a,5,6,7,8^ 

c) rac-(5a/3,9/9,9aa)-5,5a,6,7,8,9 t 9a l 1 0-octahydropyridot2,3-fl ]quinoiines, 

d) rac-(4a0 f 8/3,8acr)-4,4a,5 I 6,7 f 8,8a,9-octahydrothiazolo[4,5-2 Jquinolines, 

e) rac-(4a/5,80,8aaH,4a f 5,6,7,8,8a f 9K)Ctahydrooxa2olo[4,5-2 Jquinolines, and 

f) rac-(4a/g,8j3,8ag)-4,4a,5,6,7,8 > 8a f 9-octahydropyrrolo[3,4-g Jquinolines, The racemates composed of 
45 enantiomers (6a) and (6b) are named herein by prefixing rac to the name of enantiomer (6a). Enantiomer 

(6a) is indicated by the prefix (4a/3, 8a, 8aa) or (5a/8, 9a, 9aa). Accordingly, products of this type are named 
as: 

a) rac-(4a£,8q,8aaH»4a,5,6,7,8,8a,9^cta^ 

b) i^4ajS,8a t 8aaK4a,5 t 6,7,8,8^ 

50 c) rac-(5a/9,9a,9aa)-5,5a f 6,7,8,9,9a,1 0-octahydropyrido[2,3-2 Jquinolines, 

d) rac-(4ag,8a,8aaH.4a,5,6,7,8,8a t 9»octahydrothiazolo[4 t 5-g Jquinolines, 

e) rac-(4ajg,8a,8aaH»4a,5,6.7,8,8a,9-octahydrooxazolo[4,5-g Jquinolines, and 

f) ra(>(4a/g,8a,8aa)-4 i 4a,5,6,7,8,8a,9«octahydropyrrolo[3,4"g Jquinolines. 

Compounds having structures (2a) and (2b) are enantiomers, and are prepared as racemic mixtures by 
55 the methods discussed hereinafter. The compounds are named as: 

a) rac-(4ajg > 80 t 8aaH»4a,5,6 t 7,8,8a,9-octahydro-2 H-pyrazolo[3»4-2]quinolines, 

b) rac-(4a/S,8j3,8aaH.4a,5,6,7,8,8a,9-octahyd^ 

c) rac-(5a/3,9/9,9aa)-5 I 5a,6 i 7,8 i 9,9a,1 0-octahydropyrido[2,3-fl]quinolines, 
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d) rac>(4a/S£j9,8aaM.4a.5^^ Iquinolines. 

e) i^(4a/33^.8aaH^5 l 6J t 8 f 8a,9^tahydrooxazolo[4 t 5-a Jquinolines, and 

f) ]^4aA8A8aaM.4a f 5,6,7 t 8 ( 8a l 9-o^ Jquinolines. In each of th enaritiomers 
the substituent R 2 has. the axial orientation. U.S. Patent No. 4,198,415 describes compounds having the 
same formula, but the racemic mixtures produced by the procedures described in that patent are ones 
wherein the substituent R 2 has the equatorial orientation. 

Compounds having structures (3a) and (3b) are likewise enantiomers, and they too are prepared as 
racemic mixtures in the methods- discussed hereinafter. These compounds are named as: 

a) rac^5a/8,80,9aa)-5,5a,6,7,8 i 9,9a,1 0-octahydropyrido[2,3-g Jquinolines. 

b) rac^4afl,7ft8aa)-5,5a.6,7 i a9£ Jquinolines, 

c) rac-(4a/9 I 7i8 l 8aaH.4a,5,6^ 



Preparation of pyrazolo[3,4-g]quinolines 

The pyrazolo[3,4-a Jquinoline derivatives of formula (1) can be prepared by reacting a 7- 
dimethylaminomethylene-6^xo >trans> quinoline derivative of formula (7a) with a compound of formula 
NHaNHR 10 *, wherein R 10a is hydrogen or (O-Cajalkyl. The preparation of pyrazolo[3,4-2Jquinoline derivatives 
of formula (1), for example, is illustrated In Reaction Scheme I: 



wherein R\ R? f R3, R* and R 5 are as previously defined, and R l0a is hydrogen or (CrC3)alkyl. 
Suitable solvents for this reaction are polar organic solvents, such as C1-C4 alkanols, DMSO, DMF, and 
acetonitrile. -The reaction is run at room temperature to reflux, preferably in an inert atmosphere, such as 
nitrogen. In each of the structures in Reaction Scheme I, as well as in the following Reaction Schemes, it 
should be understood that the quinoline ring system is trans fused. Preparation of pyrazolo[3.4-g]quino!ines 
of formula (1) by the procedure of Reaction Scheme 1 is exemplified hereinafter in Examples 7, 16, 24 26 
and 28. 

The pyrazolo[3,4-a]quinoline derivatives of formula (1) can also be prepared by formylating a 6-oxo- 
trans- quinoline derivative of formula (12a) 



wh rein R\ R2 R3 and R 4 are as previously defined, with a (Ci-Cejalkyl formate, preferably ethyl formate, in 
the presence of base to yield the corresponding 7-forniyl-6-oxo-frans-quinoiine derivative. The base can be, 





(12a) 
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for example, an alkaJi metal alkoxide or hydride, such as potassium t-butoxide or sodium hydride, or sodium 
ethoxide. The reaction can be carried out using a lower alkanol or similar polar anhydrous organic 
compound, such as THF, ethyl ether, or DMSO as solvent. THF is a preferred solvent. Although the 
temperature of the reaction is not critical, a range of about -20°C to reflux may be used, with 0°C to room 
s temperature being preferred. The 7-formyl-6-oxo-frans-quinoline derivative thus prepared is reacted with 
hydrazine or a (CrCa) alky! substituted hydrazine to give the products of formula (1). This step can be 
carried out without isolating the 7-formyl-6-oxo -trans< |uinoline intermediate. The reaction can be run at a 
temperature from about 0°C to reflux, with room temperature being preferred. This process is exemplified 
in Examples 1 , 8, 1 2, 1 8, 20, and 23. 

10 

Preparation of pyrido[2,3-g]quinazolines 

The pyrido[2,3-g]quinazoiine derivatives of formula (1) are prepared by- reacting a 7- 
15 dimethylaminomethylene-6-oxo-frans-quinoline derivative of formula (7a), wherein R 1 and H 2 are as defined 
previously, with guantdine or a guanidine derivative of formula 

NH2 C — NH"R 12 , wherein R 11 and R 12 are independently hydrogen or (CrCaJalkyl, as illustrated in 
Reaction Scheme II: 

20 



25 



30 




35 

Suitable solvents are polar organic solvents, such as (C1-C4) alkanols, DMSO, DMF, and. acetonitrile. The 
reaction is run at room temperature to reflux, preferably in an inert atmosphere, such as nitrogen. 
Preparation of pyrido[3,4-g ]quinazolines of formulas (1), (2) and (3) is exemplified in Examples 2, 6, 10, 11, 
14, 15, 17, 25, 27, 29, and 33-35. 

40 

Preparation of pyrrolo[3,4-glquinolines 

The pyrrolo[3,4-2]quinoline derivatives of formula (1) are prepared by reacting a 7- 
46 dimethylaminomethylene-6-oxo -trans- quinoline derivative of formula (7a) with potassium glycinate, followed 
by treatment of the thus formed intermediate product with acetic anhydride. This yields a 2-acetylpyrrolo- 
[3,4-g]quinoline compound. ,The acetyl group is removed by basic hydrolysis, for example using sodium 
ethoxide in ethanol. Preparation of the pyrrolo[3,4-g]quino!ines of formula (1) is illustrated in Reaction 
Scheme III: 



55 
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R 2 R* 



R 3 V 



R S 



acetic / \y 

10 (7a) K glvcinate 7 anhydride ^ f f 

A/ (10) 
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base 




Preparation of 7-dirnethylam?nomethylene-e-oxa-trans>qumoiin8 intermediates 

35 

The 7<iimethy>am!nomethylene>6-oxc htrans' qufno(ine derivatives of formulas (7a) which are used in 
preparation of the pyrazolo[3,4-2]quinolines, the pyrido[2,3-g]quinolines of this invention can be prepared by 
reacting a 6-oxo -trans -quinoline derivative of formula (12a) with a dimethylformamide acetal or, preferably, 
tris(dimethylamino)methane, as illustrated in Reaction Scheme IV: 

40 

Reaction Scheme IV 




wherein R 1 , R 2 , R 3 , R* t and R 5 are as previously defined and X is -N(CH3)z or OR 14 and R 14 is (d-Ctfalkyl. 
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(Cs-Csjcycloalkyl, (CrC4)alkenyl, and (CrC^alkynyl. 

The 7Kiimethylaminomethylene-6-ox< >trans- quinoline derivatives of formula (7a) are preferably formed 
by reacting the intermediates of formula (12a) with tris(dimethylamino)methane in a nonpolar organic solvent 
such as toluene. Preparation of compounds of formulas (7a) using this procedur is exemplified as the first 
s . step in Examples 2, 6, 7, 10, 14, 16, 17, 24, 26, and 28. It should b understood that the compounds of 
formula (7a) are prepared as racemates, although only one enantiomer is illustrated in the foregoing 
structures. The same is true of the intermediates of formula (12a). 



70 Preparation of thiazole[4,5-gjquinolines 

The thiazolo[4,5-2]quinoline derivatives of formula (1) where R 13 is NR 11 R 12 or (CrC3)alkyl are prepared 
by reacting a 7^3romo-6-oxo -trans- quinoline derivative, of formula (13a) 



20 



25 




wherein R 1 , R 2 , R 3 , R* and R & are as previously defined, 

30 with a thiourea or thioamide of formula 

S ■ 
n 

R 138 C NH 2( wherein R 13 8 is (CrGOalkyl or NR"R 12 and R 11 and R 12 are as previously defined. This 
reaction is illustrated in Reaction Scheme V: 




50 The process of Reaction Scheme V is exemplified in Examples 3, 30, and 36. Thiazolo[4,5-g]quinoline 
derivatives of Formula (1) wherein R 13 is hydrogen are prepared by diazotizing the primary amine group of 
compounds of formula (1) wherein R 13 is NH 2 , and treating the diazonium salt with hypophosphorous acid. 
This process is exemplified in Examples 4, 32, and 38. 
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Preparation of oxazolor4,5-g]quinotines 

The qxazolo[4,5-aIquinoline derivatives of formula (1) are prepared by reacting a 7-bromo-6-oxo -trans- 
quinoline derivative of formula (13a) with urea, as illustrated in Reaction Scheme VI: 




NHs 



This reaction can be conducted at temperatures from 4a to 10O°C. Preferred solvents are organic polar 
solvents such as Ct-Ca alkanols. 



Preparation of 7-bromo-6-oxo-trans-quinolins intermediates 

The 7-bromo-6^xo -trans- quinoiine derivatives of formula (13a) that are usetf in preparation of the 
thiazoloftSglquinoIine derivatives and the oxazolofrS-gJquinoline derivatives of this invention can be 
prepared by brominating the corresponding 6-oxo-trans -quinoline derivatives of formula (12a) t using, for 
example, hydrogen bromide and bromine in glacial acetic acid, permissibly in the presence- of UV light This 
process is exemplified in the first step of Example 3. 



Substitutents R 1 , R 2 Fft t R 4 and R 5 

Compounds of formula (1) wherein R 2 is CO2R 6 wherein R 2 is C02R S using the procedures described 
above, as exemplified in Examples 3, 30, and 36. Compounds of formula (1) where R 2 is CO2H can be 
prepared by hydrolyzing compounds of formulas (1) wherein R 2 is CCfcR 6 * and R 6 * is (Ci-C4)alkyl or benzyl. 

Compounds of formula (1) wherein R 2 is CH2OH are preferably prepared from intermediates of formulas 
(7) and (13) wherein R 2 is CH2OH, as exemplified in Examples 1. 2, 12-15, 23-25, 32-33 and 38. 
Alternatively, compounds of formula (1) can be prepared by reducing the corresponding compound of 
formula (1) wherein R 2 is CO2R 8 , as exemplified in Bcamples 5, 22. 31, and 37. 

Compounds of formula (1) wherein R 2 is CH2OCH3 are preferably prepared from intermediates of 
formulas (7) and (13) wherein R 2 is ChfcOCKb, as exemplified in Examples 6, 7, 26, 27, and 34. 

Compounds of formula (1) wherein R 2 is -CH2SCH3 can be prepared by converting compounds of 
formula (1) wherein R 2 is -CH2OH to the corresponding chloride or bromide, and then displacing the halide 
with methyl mercaptide. Preferably, compounds of formula (1) wherein R 2 is -CH2SCH3 are prepared from 
intermediates of formulas (7) and (13) where R 2 is -CHzSCHa. as exemplified in Examples 8, 10, 28. 29 r and 
35. 

Compounds of formula (1) wherein R 2 is CH2SOCH3 can be prepared by oxidizing the corresponding 
compound of formula (1 ) wherein R 2 is CH2SCH3, as exemplified in Examples 9 and 1 1 . 

Compounds of formula (1) wherein R 2 is CH2SQ2CH3 can be prepared from th corresponding 
compounds wherein R 2 is CH2SCH3 or GH2SOCH3 using conventional oxidation procedures. 

Compounds of formula (1) wherein R 2 is CONR 7 R 8 can be prepared from the corresponding esters 
using conventional procedures. 
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Compounds of formula (1) wherein R 3 is hydroxy are preferably prepared from the corresponding rac- 
(4a,4aa,8a/S)-4-acylaminodecahydroquinolin-6-ones and rac -(40,4aa,8a0)^acylaminodecahydroguinolin-6- 
on s of formula (12a) using the procedures illustrated in the preceding Reaction Schemes, as exemplified in 
Examples 18 and 20. 

Compounds of formula (1) wherein R 3 is NHSQ2NR 9 R 10 can be obtained from the corresponding rac- 
(4a t 4aa,8a^)-4-(NHS0 2 NR 9 R 1 °)-decahydroquinolin-6-ones and racK4/5,4aa,8a/5)-4-(NHS02NR 9 R 10 )- 
decahydroquindlin-6-ones of formula (12a) using the procedures illustrated in the foregoing Reaction 
Schemes, as exemplified in Examples 16 and 17. 

Compounds of formula (1) wherein R 3 is Nhfe can be prepared by hydrolysis of the corresponding 
compound of formula (1) wherein R 3 is NHCOR 9 , as exemplified in Examples 19 and 21. 

Compounds of formula (1) wherein R 3 and R 5 combfne to form oxo are prepared by oxidizing the 
corresponding compound of formula (1) wherein R 3 is hydroxy, using conventional oxidation procedures, 
such as the Jones, Swern, Moffat, or Corey-Kim procedures. 

Oximes of formula (1) wherein R 3 and R s combine to form hydroxyimino can be prepared by- reacting 
the corresponding compound of formula (1) wherein R 3 and R 5 combine to form oxo with hydroxylamine or 
a salt thereof. 

Compounds of formula (3) wherein R 1 is altyl are preferably prepared from corresponding compounds 
of formula (3) wherein R 1 is methyl or benyzl. In this procedure, the methyl or benzyl group is removed by 
treatment with cyanogen bromide to give an intermediate wherein R 1 is CN. Reductive (Zn and acetic acid) 
cleavage of the N-cyano compound gives the secondary amine, which is then alkylated with, for example, 
ally! bromide or allyl chloride. 

Accordingly, the invention also provides a process for preparing a compound of formula (I) as defined in 
claim 1 which comprises 

(a) reacting a 7>dimethylaminomethylene-6-oxo" trans- quinoline derivative of formula (7a) 



Ri x 

v> 



1 

(CH a )a-tf 



(7a) 



wherein R\ R 2 , R 3 , R 4 , and R 5 are as defined above 

with hydrazine or a hydrazine derivative of formula NhbNHR 103 , wherein R 103 is hydrogen or (C1-C3) alkyl, to 
provide a pyrazolo[3,4-g]quinoline derivative of formula (I), in which the B ring is a) or b); or 
with quanidine or a quanidine derivative of formula 

NH2 CM R 11 R 12 to provide a pyrido[2,3-g]quinazoline derivative of formula (1), in which the B ring is c); or 
(b) reacting a 7-bromo-6-oxo-trans-quinoline derivative of formula (13a) 
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10 



35 



40 




(13a) 



75 wherein FP, R 2 R 3 R* and R 5 are as defined above, 
with a thiourea or thioamide of formula 

S 

u 

R 13a - C NH 2 . wherein is (d-C3)alkyl or NR^R' 2 and R 11 and R 12 are as previously defined, to provide a 
thiazolo[4 f 5-2]quinoline derivative of formula (1) in which the B ring is d) and R 13 is (&-C3)aIkyl or NR 11 R 12 ; 
20 or 

with urea to provide an oxazolo[4,5-<j]quinoline derivative of formula (1), in which the B ring is e); or 

(c) diazotizing the primary amine group of a thiazolo[4,5-gjquinoline derivative of formula (1) in which 
the B ring is d) and R t3 is NR 11 R 12 , and treating the diazonium salt with hypophosphorous acid'to provide 
the corresponding thiazolo[4,5-g]quinoline derivative of formula (1) in which the B ring is d) and R 13 is 

25 hydrogen; or 

(d) hydrolyzing a 2^aeetyl-pyrrolot3^g]-quinoline compound of formula (tO) 

R 2 R 4 " ~ 

A 



X-R 1 

r r 

/\/ < i °> 



wherein R 1 , R 2 , R 3 R* and R 5 are as defined above, 

under basic conditions to provide a pyrrolo [3,4-g]quinoline derivative of formula (1), in which the B ring is 
f);or 

45 (e) hydrolyzing a compound of formula (1) wherein R 2 is CCfeR 63 and R 63 is (CrC 4 )aIkyI or benzyl to 

provide the corresponding compound of formula (1) wherein R 2 is CO2H; or 

(f) reducing a compound of formula (1) wherein R 2 is CQ2R 6 to provide the corresponding compound 
of formula (1) wherein R 2 is CH2OH; or 

(g) displacing the halide from a compound of formula (1) wherein R 2 is CH2CI or CKbBr with methyl 
50 mercaptide to provide the corresponding compound of formula (1) wherein R 2 is CH2SCH3; or 

(h) oxidizing a compound of formula (1) wherein R 2 is CH2SCH3 to provide the corresponding 
compound of formula (1 ) wherein R 2 is CH2SOCH3; or 

(1) oxidizing a compound of formula (1) wherein R 2 is CH2SCH3 or CH2SOCH3 to provide the 
corresponding compound of formula (1) wherein R 2 is CH2SO2CH3; or 
55 (m) acylating an amine of the formula NHR 7 R 8 with an ester of formula (1) wherein R 2 is CO2R 8 to 

provide a compound of formula (1 ) wherein R 2 is CONRTR 8 ; or 

(n) hydrolyzing a compound of formula (1) wherein R 3 is NHCOR 9 to provide the corresponding 
compound of formula (1) wherein R 3 is NH* or 
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(o) oxidizing a compound of formula (1) wherein R 3 is hydroxy to provide the corresponding 
compound of formula (1) wherein R 3 and R 5 combin to form oxo; or 

(p) reacting a compound of formula (1) wherein R 3 and R 5 combin to form oxo with hydroxylamine 
or a salt thereof to provide a compound of formula (1) wherein R 3 and R 5 combine to form hydroxyimino; or 
5 (q) alkylating a compound of formula (1), except that R 1 is hydrogen, with allyl bromide or allyl 

chloride to provide the corresponding compound of formula (1) wherein R 1 is allyl; or 

(r) salifying a compound of formula (1 ). 



w ADDITIONAL INTERMEDIATES 

The 6-oxo -trans- quinoline derivatives of formula (12), which are used to prepare the intermediates of 
formulas (7) and (13), also form a part of this invention. Compounds of formula (12a) wherein R 4 and R 5 
combine to form a carbon-carbon bond are prepared as racemates composed of enantiomers having 
75 structures 



20 



25 




30 Racemic mixtures- composed of enantiomer (16a) and (16b) are named as 6-oxo-trans1,2,4a,5,6,7 f 8,8a- 

octahydroquinolines, it being understood that the racemic mixture^ is intended. 

Compounds of formula (12a) wherein R 3 is OH, NH 2 , NHCOR 9 or NHS02NR 9 R 1 °, like the corresponding 

final products of formulas (5) and* (6), have an additional chiral center at the carbon atom to which the R 3 

substituent is attached. Accordingly, two diastereomers are possible: one composed* of enantiomers (17a) 
35 and (17b), wherein the R 3 substituent is axial, and the other composed of enantiomers (18a) and (18b) 

wherein the R 3 substituent is equatorial. 
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10 





(17b) 



75 



20 



A" 



(18a) 




(18b) 



The racemates composed of enarrtiomers (17a) and (17b) are named herein as rac-(4<s-4aa,8afl)-6- 
oxodecahydroquinolines. The racemates composed of enantiomers (18a) and (18b) are named as rac- 
(4o,4ao,8a/S)-&oxodecahydroquinolines. 

Compounds of formula (12b) are prepared as racemic mixtures, composed of enantromere (19a) and 
(t9b) 



30 



35 



40 



R 2 

X 



(19a) 



/ 1 Y 
<f\/ 



(19b) 



^ These racemates are named herein as ra£-(3a,4aa,8a/S)-6-oxodecahydroquinolines. 

Compounds of formula (12c) are prepared as racemic mixtures composed of enantiomers (20a) and 
(20b) 



50 



55 
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5 



10 




(20a) (20b) 

is These racemates are named herein as raoK3/3,4aa t 8a/8)-6-oxodecahydroquinolines. 

Methods of preparing compounds of formula (16) are illustrated in Reaction Scheme VII. In the first step 
the 4-oxo group of a compound of formula (21), wherein R 1 and R 8 are as previously defined and R l5 and 
R 16 are individually (Ci-C3)alkyl or combine to form -(CH2)n-where n is 2-4 f is reduced using, for example, 
sodium boro hydride, to produce the corresponding alcohol of formula (22). In the second step the alcohol is 

20 converted to the corresponding mesylate of formula (23). Elimination of methanesulfonic acid from the 
mesylate produces the a, ^-unsaturated ester of formula (24). These three steps are illustrated hereinafter in 
Preparation 1. 
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Reaction Scheme VII 




Acid hydrolysis of the or.jg-unsaturated ester of formula (24), using hydrochloric acid for example, 
produces the 6-oxo-l -substituted -trans- 1 ,2,4a,5.6,7 t 8,8a-o<^vdroquinoline of formula (16-1), which is useful 
in preparing compounds of formula (4) wherein R 2 is CCfcR 8 . The acid hydrolysis step is xempiified 
55 hereinafter in preparation 3. 
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Reduction of the a./3-unsaturated ester of formula (24) using diisobutylaluminum hydride produces the 
corresponding allylic alcohol of formula (25). Acid hydrolysis of the acetal portion of the compound of 
formula (25) produces the 3-(6oxo-1 -substituted- trans- 1 ) 2 > 4a,5 > 6 > 7.8 t 8a-octahydroquinoline)methanol of for- 
mula (16-11), which is useful in preparing compounds of formula (4) wherein R 2 is ChfeOH. Preparation 2 
5 • exemplifies conversion of a compound of formula (24) to on of formula (16-11). 

Deprotonation of th allylic alcohol of formula (25) using a strong base such as sodium amide, followed 
by treatment with methyl iodide produces the 3-methoxymethyl-1-substituted-trans-1 ,2,4a, 5,6,7,8, 8a- 
octahydro-quinoline-6-one acetar of formula (26), which is hydrolyzed with hydrochloric acid to provide the 
ketone of formula (16-111). These steps are exemplified in Preparation 4. 
10 The .allylic alcohol of formula (25) is chlorinated, preferably using triphenylphosphinedichloride, to 
produce the intermediate and formula (27). Treatment of this intermediate with methanethiol in the presence 
of a strong base such as sodium hydride produces the 3-methylthiomethyl compound of formula (28), which 
upon acid hydrolysis gives the 3-methylthiomethyl-6-oxo-1 -substituted frans-1 ,2,43,5,6,7,8,83-00- 
tahydroquinoline of formula (16-IV). These steps are exemplified in Preparation 5. 

75 
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Reaction Scheme VIII 




i 



,Q v/V 



f I 

\>(l7-I> 



/VI 




R 9 R'°HY e or ( 1S -I) 



(as) 





1 rVVsd^h^ /\ 



I T 

</ \/ (17-H) or 
da-H) 



■m) or (i8-m) 



Method of preparing compounds of formulas (17) and (18) are illustrated in Reaction Scheme VIII. The 
starting material of formula (21) is decarboxylated, using, for example. 10% potassium hydroxide, as 
illustrated in Preparation 6, to produce the intermediate of formula (29). Reduction of the 4-oxo group of the 

so intermediate of formula (29) with L-Selectride® (lithium tri-sec-butylborohydrlde. 1.0M in tetrahydrofuran) 
produces a compound of formula (30) that, on acid hydrolysis, gives the rac-(4,8.4aa,8a/?)-4-(6-oxo-1- 
subsfituted-decahydroquinolin)-ol of formula (17-1). This reaction is illustrated in Preparation a Reduction of 
the 4-oxo group of the intermediate of formula (29) with lithium in ammonia produces a compound of 
formula (30) that, on acid hydrolysis, gives the rac-(4a,4ao,8a/8)-4K6-oxo-Hsubsfifoted)de(^ydr(M?uinolin)- 

55 ol of formula (18-1). This reaction is illustrated in Preparation 7. 
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Reacting the ketone of formula (29) with hydroxy lamine produces the oxime of formula (31). Reduction 
of theoxime with lithium aluminum hydride produced a 1:1 mixture of the rac-(4q,4aa,8al) and rac - 
(4/5,4aa f 8a/S)-6-oxo-1-substituted-decahydroquinolin-4-amine acetal racemates of formula (32). The two 
diastereomers can be separated on a silica gel column. This preparation is illustrated in Preparation 9. 

5 The 4-alkanoylamino and 4-aminosulfonylamino derivatives of formulas (17) and (18) are prepared from 
the 4-amino compounds without affecting the stereochemistry of the compounds. Accordingly, the rac- 
(4/3,4aa f 8a/8)^alkanoyiamino^xc)-1-substitutecWecahydroquinoline acetal racemates of formula (17-111) 
are prepared by acylating the acetal of the corresponding rac-(4/3,4aa,8a/3)-6-oxo-1-substituted- 
decahydroquinolin-4-amine, and hydrolyzing the resulting compounds: of formula (34). This is illustrated in 

w Preparation 12. The rac-(4o,4aA,8a/3)-4 alkanoylaminch6-<)xo-1-substituted-decahydroquinoline acetal 
racemates of formula (18-111) are prepared in the same way, starting with the rac -(4a,4aa,8a0)-4-amine 
compound of formula (32) as illustrated in Preparation 11. 

Similarly, sulfonylation of the appropriate racemate of the 4-amino compound of formula (32) with a 
compound of the formula R 9 R 10 S02CI, produces the corresponding racemate of formula (33), which on acid 

75 hydrolysis produces the corresponding racemate of formula (17-11) or (18-11), as illustrated in Preparation 10 
for the (4a,4aa,8a0) racemate. 
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Reaction Scheme IX 
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55 



Preparation of racemates of formula (19), which are useful in preparing finaf-products of formula (2), is 
Illustrated in Reaction Scheme DC In the first step, the c*,£-unsaturated ester of formula (24) is reduced 
using lithium In ammonia to produce the ^-C3a,4aa f 8ajS)-3-(4-oxo-1-substituted-decahydroquinonneh 
methanol acetal of formula (35) (only one enantibmer is shown). This reaction is exemplified in Preparation 
13. Acid hydrolysis of the intermediate of formula (35) produces the rac-(3a,4aa,8aj8)-3-(a-oxo-1-substituted- 
decahydroquinoline)methanols of formula (19-11). This reaction is exemplified in Preparation 14. rac - 
(3a,4aa,8a£h3-Methoxymethy^ of formula (19-111) are prepared us- 

ing methods exemplified in Preparation 15. r^(3a f 4aa,8a^3-M^^ 
cahydroquinolines of formula (19-1 V) are prepared using m thods exemplified in Preparation 16. 



22 



0 250 179 



The rac-(3a,4ag t 8a^)-6^x(>1-substituted-decahydroquinolin6-3^arboxylic acid esters of formula (19) 
wherein R 2 is CO2R 6 can be prepared by oxidizing the corresponding alcohol of formula (19-11) to provide 
the carboxylic acid of formula (19) wherein R 2 is CO2H, and then esterifying. Alternatively, the esters of 
formula (19) wherein R 2 is CO2R 6 can be obtained by epimeria'ng the acetal of the diastereomeric ester, as 
5 described below. 
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Reaction Scheme X 
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Preparation of racemates of formula (20), is illustrated in Reaction Scheme X. These intermediates ar 
useful in preparation of compounds of formula (3). In the first step, the a,£-unsaturated ester of formula 
(24) is hydrogenated using Raney® nickel as catalyst, to produce the acetal of rac-(3/S,4aa,8afl)-6-oxo-3- 
substituted-decahydroquinoline-3-carboxylic acid ester of formula (39). This reaction is illustrated in Prep- 
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aration 19. Hydrolysis of the acstal of formula (39) gives the corresponding ketone of formula (20-1), as 
xemplified In Preparation 24. Reducing the carboxylic acid ester function of the acetal of formula (39) 
using lithium aluminum hydride gives the corresponding alcohol of formula (40) as exemplified in Prepara- 
tion 20. The (30.4aa.8aj3) alcohol of formula (40) is converted to the intermediate of formula (20-11) 

5 (Preparation 21), formula (20-ill) (Preparation 22), and formula (20-IV) Preparation 23), using the procedures 
previously discussed. In each case, the procedures used do not affect the configuration of the carbon atom 
to which the R 2 substituent is attached. 

The rac-(3&4aa,8ajS) estere of formula (39) can be epimerized to provide the corresponding 
(3a,4aa,8a0) esters by treating the esters of formula. (39) with lithium diisopropylamide, followed by 

to protonation as illustrated in Preparation 17. This intermediate can then be hydrolyzed to provide rac- 
(3a,4aa,8a/S)-6-oxo-1-subst^ acid ester of formula (19-1) 

C0sR a 

75 H / 



20 




(19-1) 



as exemplified in Preparation 1& 

The intermediates of formuia (21) in- Reaction Scheme VII are prepared by the process illustrated in 
Reaction Scheme XI, wherein FP 5 and R 16 are O-Ca alkyl or combine to form -(CH2) n -where n is 2-4, and R 17 
is methyl-or ethyl, and R 1 and R 6 are as defined previously. These reactions are exemplified in Preparations 
30 25-29~and- Example 39. The intermediates of formula (2T) also form a part of the invention. 
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Reaction Scheme XI 
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The intermediates of formula (44) in Reaction Scheme XI are prepared by the method described by 
Pariza, et al., Synthetic Communications , 13, 243 (1983). 

The invention is further illustrated by the fallowing Preparations and Examples. 
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Preparation 1 

Ethyl 1-propyl-ti^spiro[1,3Kiioxolan^ )h3'-carboxylate 
A. Reduction of ethyl 4<»co-1-propyl-tj^-sp^ 

A solution of 63.3 g (0.2 mole) of ethyl ^xcHl-propyf -trans- spiroWecahydroquinoline-e^l^-diox- 
olane)h3-carboxylate in 500 ml of ethanol was cooled to 0°C. To this was added a solution comprising 2.4 
g (.06 mole) of sodium borohydride (NaBhh) in 500 ml of ethanol. Themixture was stirred for 15 minutes at 
0°C, then it was poured into water. The product was extracted into methylene chloride, which was then 
dried using sodium sulfate and evaporated to give 64.1 g of product represented by four spots on TLC. This 
was passed through a silica gel column with EtOAc/hexane (1:2), followed by EtOAc containing a trace of 
NhUOH. The fractions containing the two compounds represented by the TLC spots with the higher R f 's 
were combined to give 17.1 g of product (hereinafter designated as Sample 1). The fractions containing the 
two compounds represented by the TLC spots with lower R f 's were combined to give 45.9' of product 
(hereinafter designated as Sample 2). 

Samples 1 and 2 were composed of different isomers of ethyl 4-hydroxy-1 -propyl -trans- spiro- 
[decahydroquinoline^ l 2'^1^3'^^oxoIane)^3-caJrboxylate. The two samples were reacted separately in the 
following steps B and C. 



B. Sulfonylation of ethyl 4-hydroxy-1-propy Krans- spiroM 
ylate 

Sample 1 of ethyl 4-hydroxy-1 "propyl -trans« spiro[decahydroquinoline-6.2 > ^1 r .3'-dioxolane\T-3-narhftvyiata 
(17.1 g, .05 mole) from step A was dissolved in 100 mf of pyridine. Thenr 9.0 g: (.078 mole) of 
methanesulfonyl chloride was added to the mixture, and this was- stirred overnight The pyridine was 
evaporated to give a brownr foam identified as ethyl- 4^methylsulfonyioxy-1-propyl -trans- spiro> 
[decahydroquinoline^K1^roxolane)P3<aufboxylate (Sample 1). This waa carried overfor use in.step C. 

Sample 2 of ethyl 4-hydroxy-1-propyl -trans^ piYo-^ 
ylate from step A (45.9 g, 0.14 mole) was suifbnylated using the foregoing procedure, except that three time 
the relative amount of methanesulfonyl chloride was used, to produce a black foam identified as ethyl 4- 
methylsulfonyloxy-1-propyl-trans^ 



C. Elimination of methanesulfonic acid from ethyl 4-methy lsulfonyfoxy-1 -propyl-trans-spiro- 
tdecahydroquinoline^,2Hl',3'-dioxolane)h3-carboxylate ' 

To a solution of Sample 1 of ethyl 4-methylsuIfonyloxy-1-propyl-ti^-spirotdecahydroquinoDne^,2- 
(l^ioxolane)h3-carboxylate (from step B) in 150 ml of ethanol was added 100 ml of a 1N solution of 
sodium ethoxide in ethanol. The mixture was stirred at room temperature overnight Then another 100 ml of 
the 1 N ethoxide solution was added, and this was stirred overnight The mixture was then poured onto ice, 
and the hydrogen ion concentration was adjusted to pH 10. The product was extracted into methylene 
chloride, and the resulting methylene chloride solution was dried with sodium sulfate and evaporated to give 
182 g of a dark brown oil. This was passed through a silica gel column with hexane/THF (4:1) containing a 
trace of NhUOH. Fractions shown by TLC to contain ethyi 1 '-propyl -trans- spirof 1 ,a-dioxolane-2.6'- 
(1^2',4a',^6' f 7',8' t 8a'-octahydroquinoline)]^^arboxylate were combined to give 10.5 g. 

Later fractions were combined to give 1.4 g of a mixture comprising the desired product and an 
impurity. This mixture was passed through a silica gel column with hexane/THF (3:1) containing a trace of 
NH4OH. Fractions shown by TLC to contain ethyl 1 -propy Hrans- spiro[1,3<lioxolane>2.6^ 
(1\2',4a\^7',8',8a'^tahydroquinoline)>3'H^boxyl^ were combined to give 0.8 g of material, making a 
total of 11.3 g (Sample 1). 

Sample 2 of ethyl 4-methylsuifonyloxy-1-propyl -fran^^ 
carboxylate from step (B) was subjected to the same process as above, except that one half the relative 
amount of sodium ethoxide and one half the reaction time was used, producing 18.3 g of ethyl l'-propyl- 
fransspiro[1 ,3^ioxolane-2,6H^4a\5\6^ 
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Preparation 2 

3-Hydroxymethyl-1 -propyl-frans-1 f 2,4a,5,6,7A8a-otfahydroquinolin-6-one 

5 A. Reduction of ethyl r-propy htrans- spiro[1 t 3<iioxo^ 
carboxyiate 

To a solution of 22 g (7.1 mmole of ethyl 1 -propy l -trans- spiro[1 ,3-dioxolane-2,6 / -1 'JZ % 4tf&ff t Tff&ti» 
octahydroqulpollne)]-3'-carboxylate in toluene (100 ml) at 0°C, 17.8 ml of a 1M solution of 
io diisobutylaluminum hydride in methylene chloride was added slowly. After stirring 10 minutes, 100 ml of 
methanol was added and the mixture was stirred at room temperature for 45 minutes. The precipitate was. 
removed by filtering the mixture through a pad of celite. 

The filtrate was evaporated and the residue passed through a silica gel column with 5% MeOH/ChfeCfe 
containing a trace of NhUOH. The fractions shown by TLC to contairr 3-(1'-propyl-frans-sp!rot1,3-dioxolane- 
is 2,6'-{1',2' f 4a',5' l 6' I 7',8' < 8a'-octa-hydroquinoIine)]methanol were combined to give 1.5 g of an oil which solidi- 
fied upon setting. 

B. Hydrolysis of 3H1 '-propy l -trans- spiro[1 r 3-dioxolane-2,6'-(1 '^'^S'^.r^'^Sa'-octahydroquinoline)- 
20 ]methanol 

A solution of 1.6 g of 3H1 -propyl -trans- spiro[1 ,3-dioxolane-2,6H1'>2\4a\5\frr,fr8a'-oc- 
tahydroquinoiine)]methanol in 100 ml of water and 20 ml of concentrated hydrochloric acid was prepared 
and stirred for 1 hour. It was then poured into a water and ice mixture. The resulting mixture was made 
25 basic. Then the- product was extracted into a- solution of CHCl/i-PrOH (3:1), which was evaporated to give 
1.3 g of 3-hYdroxymethyK-propyl -trans^ 

Example 1 

30 

7^5-Propyl- trans- 4 t 4a,S3 t 8a,9-hexahydro-2H"pyrazoio[3,4-glquinoline)methanol 

A solution of 1.8 g (15.7 mmole) of potassium tert-butoxide in 20 ml of THF was cooled to 0°C. To this 
was added a solution of 1.3 g (5.8 mmole) of 3-hydroxymethyH-propyl -trans -1 ,2,4a,5,6,7,8,8a- 

35 octahydroquinolin-6-one (Preparation 2), 1.7 g (23.3 mmole) of ethyl formate, and 40 ml of THF. The 
mixture was warmed to room temperature and stirred for 3 hours, after which 4 ml of hydrazine was added 
and the hydrogen ion concentration was adjusted to pH 9-10. The mixture was stirred overnight at room 
temperature and, then poured into water. The product was extracted into a solution of CHCfa/i-PrOH (3:1), 
which was then evaporated to give 1.3 g of a brown gum. This was purified on a silica gel column with 10% 

40 MeOH/CH 2 Cfe containing a trace of NH 4 OH f yielding 400 mg of material, which was dissolved in CHCh. A 
solid crystallized out of the solution, and hexane was added to increase crystallization of the product. The 
crystals were separed by filtration, providing 390 mg of material identified as a trichloromethane complex of 
. the title compound. M.P. 1 12-1 15°C. 
Analysis Calcd: C, 49.08; H, 6.05; N, 11.51, CI, 29.00 

45 Found: C, 49.46; H, 5.67; N, 1 1 .33, CI, 28.83 
Mass spectrum: 246, 218, 152, 118 



Example 2 

50 

8-(2-Amino-6-propyl- frans- 5,5a,6^ 

To a solution of 1.5 g (6.7 mmol ) of 3-hydroxymethy 1-1 -propyl-frans-1 ,2,4a,5,6,7,8,8a- 
octahydroquinolin-6-one (Preparation 2) in 100 ml of toluene there was added 4.5 ml (16.9 mmole) of tris- 
55 (dimethylamino)methane. The mixture refluxed for 1 hour. The toluene was evaporated to give a brown oil. 
To a solution of this material in 75 ml of ethanol was added a suspension of 1.2 g (6.7 mmoie) of guanidine 
carbonate in 75 ml of thanol. The mixture was heated to reflux for 3 hours, allowed to stand at room 
temperature overnight, and was then poured into water. The product was extracted from the aqueous 
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mixture into CHCb/i-PrOH (3:1). The organic solvent was evaporated, giving a brown semi-solid product, 
which was put in a vacuum desiccator overnight The resulting product weighed 1.9 g. It was passed 
through a silica gel column with 10% MeOH/CHzCb containing a trace of NHiOH. The fractions shown by 
TLC to contain the product were combined to giv 0.5 g of a yellow solid. This was taken up in a mixture of 
* s methanol and m thylene chloride. The solution was boiled down and ethyl acetat was added until crystals 
began to form. The solution was cooled and the solid collected by filtration and dried in a vacuum 
desiccator, giving 0.4 g of the title product 
Analysis Calcd: C, 65.67; H, 8.08; N, 20.42 
Found: C, 65.44; H, 7.80; N, 20.29 
70 Mass spectrum: 287, 273, 245, 198, 166. 152, 122 

Infrared spectrum (KBr): 3380, 3316, 3192, 1642, 1593, 1562, 1476, 1030 cnr 1 



Preparation 3 

75 

Ethyl 6-0x0-1 -propyl-trans-1 ,2,4a,5,67,8,8aK)ctahydroquinoHne-3-caito 

A solution comprising 4.0 g (26 mmole) of ethyl 1 -propyl -trans- spiron > 3-dioxolane-2.6'- 
(1^2^4a^5^6\r.8^8a'-octahydroquino^ (4.0 g) (Preparation 1); 40 ml of concentrated HC1, 

20 and 100 ml of water was stirred at room temperature for one hour, and then poured onto ice. The hydrogen 
ion concentration was adjusted to pH 10, and the product was extracted into a solution of CHCB/i-PrOH 
(3:1), which was then dried with sodium sulfate and evaporated to give 3.5 g of the title, product. 



25 Example 3 

Ethyl 2-amino-5-propyl -trans- 4 l 4a,5,6,8a^ 

A solution comprising 3.5 g (13 mmole) of ethyl 6-oxo-f -propy l-trans-1 ,2,4a,5i6,7,8.8ar 
30 octahydroquinoiine-3-carboxylate (Preparation 3), 100 mt of acetic acid and 5.2 g (20 mmole) of a 31% 
solution of hydrogen bromide in acetic acid was prepared. 2.5 g (16 mmole) of bromine was slowly added, 
and the mixture was stirred at room temperature for 15 minutes. The acetic acid was then stripped off, and 
the residue was taken up in ethanol. To this solution 1.1 g (15 mmole) of thiourea was added, and the 
mixture was refluxed for 4 hours. The mixture was then cooled to room temperature, and poured into water. 
35 The product was extracted into a solution of CHGW i-PrOH (3:1), which was then dried with sodium sulfate 
and evaporated to give 4.3 g of product This was passed through a silica gel column with 5% 
MeOH/CH2Cfe containing a trace of NhUOH. The fractions shown by TLC to contain the title compound were 
combined to give 2.6 g of material. 

Proton nmr (CDCb) 90 MHz: 6.70 (s, 1H), 4.15 (q, 2H), 1.30 (t, 3H), 0.90 (t. 3H). 

40 

Example 4 

Ethyl 5^ropyl -frans4 ,4a,5,6,8a,9-hexahvdrofr 

45 

A solution of 0.5 g (1.5 mmole) of ethyl 2-amino>5-propyl -trans- 4 > 4a,5,6,8a,9-hexahvdrothia2olor4.5-gT- 
quinonne-7-carboxylate (Example 3) in 50 mi of 85% phosphoric acid was cooled to 0°C. Then 110 mg (1.8 
mmole) of sodium nitrite dissolved in as small an amount of water as possible was slowly added under the 
surface of the reaction mixture. The resulting mixture was added dropwise to 50 ml of 50% hypo- 
so phosphorous acid (H3PO2) at 0°C. The mixture was stirred at room temperature until gas evolution ceased. 
This took about 1 hour. The mixture was poured onto ice, and the hydrogen ion concentration of the mixture 
was adjusted to pH 11. Water was added to dissolve the precipitate that formed; then the product was 
extracted into a solution of CHCfa/i-PrOH (3:1). This solution was dried using sodium sulfate and evaporated 
to giv 0.46 g of the titl product 
55 Proton nmr (CDCb) 90 MHz: 8.52 (s, 1H), 6.79 (s. 1H), 4.18 (q, 2H), 1.32 (t 3H), 0.92 (t. 3H) 
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Example 5 

7-(5-Propyl-trans4,4a,5,6,8^ 

5 To a solution comprising 0.46 g (1.6 mmoie) of ethyl 5-propyl-frans-7-carboxylate (Example 4) in 100 ml 
of THF at 0°C, there was added 7.8 ml (7.8 mmole) of a 1M solution of diisobutylaluminum hydride in 
methylene chloride. To this mixture, 100 ml of methanol was added, and the resulting mixture was stirred 
for*1 hour. The precipitate was removed by filtering the mixture through a pad of celite. The filtrate was 
evaporated, and the residue was passed through a silica gel column with 5% MeOH/ChbCfe containing a 

w trace of NHiOH, providing the title compound. This was converted to the dihydrochloride saft, which was 
then recrystallized from MeOH/EtOAc to give a tan solid, M.P. > 235°C, identified as 7-(5-propyl-trans- 
4,4a,5,6 l 8a,9-texahydrothiazoIo[4,5-a ]quinoline)-methanol dihydrochloride. 
Mass spectrum: m/e = 264 

15 

Preparation 4 

3-MethoxymethyM -propyl-trans-1 f 2,4a t 5,6,7,8,8a-octahydroquinolin-6-one 

20 A. Methylation of 3'-(1'-propyl-trans-spiro[1 t 3Klioxolane-2 t 6'-(1^2' i 4a^5^6',7^8^8a'-octahydroquinoline)- 
Jmethanol 

Ammonia (300 ml) was distilled into a flask through a BaO column. First sodium metal (580 mg, 25.3 
mmole) and then a trace of FeCb were added to the ammonia 3'-(1'-propyl -trans- spiro[1 ,3«dioxolane>2 i 6 # " 

25 (1',2 , ,4a / ( 5' 1 6',7' t 8' l 8a'-octahydroquinoline)])methanol (2.7 fl. 10,1 mmole) was added, and the mixture was 
stirred for 3 hoursl Methyl iodide (4.3-g, 303 mmole) was added to tha mixture, which was then stirred an 
additional 2 hours. The mixture was then added to water. The product was extracted into methylene 
chloride^ which was then dried with sodium sulfate and evaporated to give 2.9 g of product. This was run 
through a silica gel column with 3% MeOH/CH 2 Cb containing a trace of NHaOH: The fractions showrr by 

30 TLC to contain 3-methoxymethyl-t '-propy l 
tahydroquinoline)] were combined to give 2.2 g of product 

B. Hydrolysis of 3'-methoxymethyl-1'-propyl-trans-spiro[1 ,3-dioxoIane-2,6'-(1 '^^S'^'.^Sa'-oc- 
35 tahydroquinoline)] 

A ssoluttion of 22. g of 3 # -methoxymethyH -propyl -ti^s- spto^ 
octahydroquinoline)] in 100 ml of water and 20 ml of concentrated hydrochloric acid was prepared and 
stirred for 1 hour. It was then poured onto ice. The hydrogen ion concentration, was adjusted to pH 10, and 
40 the product extracted into a solution of CHCb/ i-PrOH (3:1). This was dried with sodium sulfate and 
evaporated to give 1.9 g of 3'-methoxvmethyl-1 -propyl-trans-1 ^^S^J.frSa^ctahydroquinolin-fr-one. 



Example 6 

45 

8-(Methoxymethyl)-6-propyh trans- 5.5^^^ 

The title product was prepared using the procedure of Example 2 and the compound of Preparation 4 
as starting material, 
so Analysis Calcd: C, 66.64; H. 8.39; N, 19.43 
Found: C, 66.76; H, 8.20; N, 19.52 
Mass spectrum: 287, 259, 243, 198, 166, 136 



55 
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Example 7 

7-<Methoxym thyl)-5-propyr-4 ( 4a,5 f 6 t 8a t 9-toBns -hexahydro-aH-pyrazoloP.^quinollne 

To a solution of 850 mg (3.6 mmole) of 3-methoxymethyH-propyl -trans- 1 ,2,4a,5,6,7.8.8a- 
octahydroquinolin-6-one in 50 ml of toluene was added 1.3 g (9.0 mmole) of Ws(dimethylamino)methane. 
This refiuxed for 2 hours, then .the toluene was evaporated and the residue was taken up in 50 ml of 
ethanol. To this, 2 ml of hydrazine was added, and the resulting mixture was stirred overnight at room 
temperature. The mixture was poured into water and the product was extracted into methylene chloride. 
The methylene chloride solution was dried using sodium sulfate and evaporated to give 950 mg of a light 
brown oil. This was passed through a silica gel column with 5% MeOH/CHaCfe containing a trace of NhUOH. 
The fractions shown by TLC to contain the title compound were combined* to give a yellow oif, which 
crystallized on setting. This was recrystaliized from EtOAc/hexane to give 550 mg of the title compound 
Analysis Calcd: C, 68.93; H, 8.87; N, 1 6.08 
Found: C, 68.99; H, 8.64; N, 16.1 1 
Mass spectrum: 260, 232, 216, 166, 136 



Preparation 5 

3-MethylthiomethyM °propyl-trans-1 ,2,48,5.6,7, 8,8a-octahydroquinolin-6<>ne 

A. Conversion of 3'-(1 -propyl-trans-spiro[1 ,3^ioxolane-2,6H^4^^ 
Jmethanol to the corresponding allylic chloride 

Chlorine gas was bubbled through a solution of 7.5 g (28.5 mmole) of triphenylphosphine in 75 ml of 
tetrachloromethane until the solution began to turn yellow. The tetrachioromethane was. then evaporated, 
and the white solid residue was -dissolved in 100 ml of DMR To this solution was added a solution of 3.8 g 
(14.2 mmole) of 3'-(l '-propyl:fr^spiro[T;3<to^ 

Jmethanoi, and the resulting mixture-was stirred for 1 172 hours at room temperature, resulting in a soUrtron 
of 3-^hloromethyM'-propyl-tra^ |n DMF 



B. Substitution of methyl mercaptide for chloride in y-chloromethyH^-propy Krans- spirofl ,3-dfoxolane-2 &- 
(1',2',4a',5' f 6' l 7 w ,8 r ,8a'-octahydroquinoline)] 

To 19.2 ml of methanethiol solution (3.5M in DMF) at 0°C was added 22. g of a 60% dispersion of 
sodium hydride in mineral oil. To this was added a solution of 1.6 g (5.6 mmole) of 3'-chloromethyM'- 
propyl-fc^^piro[1,3^ioxolan^ in 10 m | 0 f DMF. The mixture 

was allowed to warm to room temperature and was stirred for 3 hours, after which it was poured into water. 
The product was extracted into methylene chloride, which was then dried with sodium sulfate and 
evaporated to give 2.6 g of product This was passed through a silica gel column with 5% MeOH/CHzCfe. 
The fractions shown by TLC to contain 3'-methylthiomethyl-1'-propyl-ta^-spiro[1,3-dioxolane-2,6'- 
(1',2',4a',5',6',7 r ,8',8a'-octahydroquinoline)I were combined to give 1.7 g of product. 



C. Hydrolysis of ^ethylthiomethyH'-propyl -tran^ 
tahydroquinoline)] 

A solution comprising 2.6 g of 3'-methylthiomethyMH>ropyh 
(r^',4a r ,5',6',7',8',8a'-octahydroquinoline)] in 100 ml of water and 40 ml of concentrated HCI was stirred at 
room temperature for 1 hour.. The mixture was then poured over ice, and made basic with 50% sodium 
hydroxide. The product was extracted into a solution of CHCb/i-PrOH (3:1), which was evaporated to give 
22. g of 3-methylthiomethyl-1 -propyHrans-1 ^^S.ej.S.Sa-octahydroquinolin-e-one. 
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Example 8 

7-(M8thv<thiomethyl)>5-propyl -trans ^^^^^^Q-hexahydr^H-pyrazoloP^Iquinoline 

5 The titl compound was prepared using the process of Example 1 and the compound of Preparation 5 

as starting material. MP. 133-134°C. 

Analysis Calcd: C, 64.94; H, 8.36; N, 15.15; S, 11.56 

Found: C, 6526; H, 8.26; N, 14.91; S, 11.30 

Mass spectrum: 276, 248, 230, 182, 136, 94 
io Infrared spectrum (CHCb): 3466, 3240, 2964, 1375, 1136 

Proton nmr (CDCb) 270 MHz: 7.34 (s, 1H), 5.46 (s, 1H), 2.02 (s, 3H), 0.93 (t, 3H) 



Example 9 

75 

7-(MethYlsulfinvlmethyl)-5-propyl- fra^ 

To a solution of 480 mg (1.7 mmole) of 7-(methvlthiomethvD-5»propyl -trans- 4,4a,5 f 6,8a,9»hexahydro-2H> 
pyrazolo[3,4~gJquinoline (Example 8) in 50 ml of methanol was added a solution of 740 mg (3.5 mmole) of 

20 sodium metaperiodate in 20 ml of water. The mixture was stirred for 1 hour at room temperature and then 
poured into water. The hydrogen ion concentration was adjusted to pH 11, and then the product was 
extracted into a solution of CHCb/I-PrOH (3:1). The solvent was evaporated to give 0.47 g of product, which 
was passed through a silica gel column with 7-10% MeOH/CH2Cfe tr NH 4 OH. The fractions shown by TLC to 
contain the title compound were combined to give 230 mg of a foam. 

25 Proton nmr (CDCb) 270 MHz: 7.34 (s. 1H), 5.72 (s, 1H), 2.62 (s. 3H). 0.93 (t, 3H) 
Mass spectrum: 292, 261, 247, 230^218, 200, 170, 152, 136 



Example 10 

30 

8-(Methylthiomethyl>^-propyl -fran 

The title compound was made using the procedure of Example 2 and the compound of Preparation 5 as 
starting material. 
35 Mass spectrum: 303, 275, 257, 227, 213, 198, 182 

Infrared spectrum (CHCb): 3422, 2936, 1607, 1562, 1457 

Proton nmr (CDCb) 270 MHz: 8.08 (s, 1 H), 5.48 (s, 1H), 4.89 (s, 2H), 2.01 (s, 3H), 0.94 (t, 3H) 
The maleate salt was made of a 400 mg portion of the title compound. The salt was recrystallized from 
MeOH/EtOAc, producing 270 mg of product, which was then dissolved in warm MeOH. Activated carbon 
40 was added and the mixture was filtered while hot The residue was recrystallized to give 90 mg of the 
maleate salt of the title compound as yellow crystals. 
Analysis Calcd: C, 57.12; H, 6.71 ; N, 13.32 
Found: C, 57.35; H, 6.84; N, 13.32 

45 

Example 11 

8-(Methylsuffinylmethyl)-6-propyl- fr^ 

so The title compound was prepared following the procedure of Example 9 and using the compound of 
Example 10 as the starting material. 

Proton nmr (DMSO d6 ) 270 MHz: 8.02 (s, 1H), 5.64 (s, 1H), 2.32 (s, 3H), 0.87 (t, 3H) 
Mass spectrum: 273, 256, 245, 227, 152, 136 
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Preparation 6 

1 -Propy l-tran^spiro[decahydroquinoline-6, 2*-(l ' f 3'-dioxolan)]-4-one 

5 A solution of 30.0 g of ethyl 4^o-1-propyl -trans- spirordecahvdra 

boxylate in 180 ml of methanol was prepared. To this was added 120 ml of a 10% solution of potassium 
hydroxide in methanol. The mixture refluxed overnight, and was then cooled to room temperature and 
poured onto ice. The product was extracted into methylene chloride, which was then dried with sodium 
sulfate and evaporated to give 22.1 g of a yellow oil. (Yield 94.6%) 

10 

Preparation 7 

rac-(4^ r 4aa,8a/SH-Hydroxy-1 -propy Mecahydroquinolin-6-one 

15 

A. Stereoselective reduction of 1 "propyl -trans- spirofdecahvdroQuinoline^^WI '.3'-dioxolan>4-nnft 

A solution comprising 19.8 ml (19.8 mmole) of L-Selectride® (a 1.0M solution of lithium tri-sec- 
butylborohydride in tetrahydrofuran) and 100 ml of tetrahydrofuran was cooled to -78°C. To this solution 

20 was slowly added a solution of 2.5 g (9.9 mmole) of 1-propyM -tranS" Spiro[decahvdroaumoline-a2 y -/l'.3'- 
dioxolan)H-one (Preparation 6). The resulting mixture was stirred for 45 minutes. Water was then added 
until gas evolution ceased. Then approximately 2 g of trimethylamine-N-oxide was added, and the mixture 
was stirred for 2 1/2 hours. The mixture was then poured into water, and it was confirmed that the mixture 
was basic. The product was extracted into methylene chloride, which was then dried with sodium sulfate 

25 and evaporated to give a. red oil. This was passed through a silica gel column with 10% MeOH/CHzCfe to 
give 1.5 g of an orange oil that was identified as rac-(4j8 i 4aa,8a)JH-propyisp!ro[decahydroquinoline-e2'- 
(1',3'-dioxolan)]-4-ol. 



30 B. Hydrolysis of ra-(4/S,4aa,8a£M-propylspiro[decah^ 

A solution comprising 1.5 g of r^-(4/9,4aa,8a£H-propylsp^ 
ol, 20 ml of concentrated hydrochloric acid, and 100 ml of water was prepared and stirred for 1 hour at 
room temperature. The mixture was then made basic while cooled. The product was extracted into CHCI3/1- 
35 PrOH (3:1), which was then dried with sodium sulfate and evaporated to give 1.1 g of a light brown solid 
that was identified as ]^K4A4aa,8a/8)-4-hydroxy-l-propyldecahydroquinoi!ne-6-one. (Yield 88.6%) 



Preparation 8 

40 

j^4a t 4aa,8a/SH-Hydroxy-1-propyldecahydroquinol!n^<)ne 

A. Stereoselective reduction of 1-propy hfrans- spfrordecahvdroauinolin 

45 To a solution formed by adding 0.75 g (10.8 mmole) of lithium metal to 500 ml of ammonia there was 
slowly added a sorution comprising 9.1 g (36 mmole) of 1 -propyl -tranS" Spiro[decahvdroouinoline-e^Wl '.3'- 
dioxolan)J-4-one (Preparation 6), 2.7 g (3.4 ml) of t-butyl alcohof, and 100 ml of THF. The mixture was 
stirred for 30 minutes, and then water was added dropwise until the color disappeared. Most of the 
ammonia was evaporated, and the residue was poured into water. The product was extracted into 

so methylene chloride, which was dried with sodium sulfate and evaporated to give 9.t g of a brown gum. This 
was passed through a silica gel column with 5% MeOH/ChfeCb containing a trace of NH4OH, followed by 
10% MeOH/ChfeCfe when the product was mostly off. The fractions shown by TLC to contain the same 
compound were combined to provide 4.9 g of an amber oil, which was identified as rac -(4a,4aa,8i8H- 
propyl-spiro[decahydroquinoIine-6,2'-(1^3'Kiioxolan)]-4<)I. 
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B. Hydrolysis of rac-(4a,4aa,8a0)-1 -propylspiro[decahydro-quinoline-6^-(1 ',3'-dioxolan)]-4-ol 

A solution comprising 3.8 g of racH4q,4aa t 8aflH-prcpylspiro[deca^ 
ol, 40 ml of concentrated HCI, and 200 ml of water was prepared and stirred for 1 hour at room 
5 temperature. The mixture was then poured onto ice and made basic with NaOH. The product was extracted 
into methylene chloride, which was then dried using sodium sulfate, and evaporated to give 3.5 g of an 
amber oil, which was identified as rac^4tt,4att,8a£H^^ 



w Example 12 

nrc-(4a0 t 8ft8aa)*PropyM f 4^^ 

A solution of 1.4. g (12.8 mmole) of potassium tert-butoxide in 20 ml of tetrahydrofuran was prepared 
15 *and cooled to 0°C. To the solution were added 1.0 g (4.7 mmole) of rac-(4/8,4aa,8a/3)-4-hydroxy-1- 
propyldecahydroquinolin-6-one (Preparation 7), 1.4 g (19.0 mmole) of ethyl formate, and 20 ml of 
tetrahydrofuran. The mixture was stirred at room temperature for 1 hour, forming a slurry. Then 3 ml of 
hydrazine was added, the hydrogen ion concentration was adjusted to pH 9, and the mixture was stirred for 
an additional 2 hours. The mixture was poured onto ice, and the product was extracted into methylene 
20 chloride, which was dried with sodium sul fate and evaporated to give 400 mg of product Additional 
product left in the aqueous layer was extracted into a solution of CHCb/i-PrOH (3:1), which was dried with 
sodium sulfate and evaporated to give 680 mg of product The combined lots were run through a silica gel 
column with 20% MeOH/ChfeCb containing a trace of NH4OH. The fractions shown by TLC to contain the 
product were combined to give 850 mg. The free base was recrystallized from MeOH/EtOAc providing 270 
25 mg of the title product as a white powder. M.P. 153-1 54° C. 
Mass spectrum: 235, 219, 206, 159, 119. 107 
UV spectrum (EtOH): \ rnax =222 nm 

Proton nmr (CDCb) 270 MHz: 7.34 (s, 1H), 4.34 (d, 1 H), 0.8a.(t,-3H) 
Infrared spectrum (CHCb): 3450, 3225, 2947, 2875,. 1 078 

30 

Example 13 

ra-(4a/8,8a,8aa)«5-PropyM,4a,5,6,7,8,8a,^ 

35 

The title product was produced using the process of Example 12 and the product of Preparation 8 as 
starting material. 

Infrared spectrum (CHCb): 3470, 3234, 1450, 1084 cnrr 1 
Proton nmr (CDCb) 270 MHz: 7.28 (d, 1H), 0.89 (t, 3H), 
40 Mass spectrum: 235, 206, 140, 124 . 



Example 14 

45 j^-^a&S&Saa^-Amino-e-pro methanesul- 
fonate(1:2) 

To a solution of 1.1 g (5.2 mmole) of rac-(4/J,4aa,8ai8)-4-hydroxy-1-propyldecahydroquinolin-6-one 
(Preparation 7) in 60 ml of toluene was added 1.9 g (13.0 mmole) of tris(dimethylamino)methane. The 

50 mixture refluxed for 1 hour, and was then evaporated to a brown residue. This was mixed with 50 ml of 
ethanol, and the mixture was added to a suspension of 0.95 g (5.2 mmole) of guanidine carbonate in 50 ml 
of ethanol. The mixture was refluxed for 4 hours, then cooled, and poured into water. The product was 
extracted into a solution of CHCb/ i-PrOH (3:1), which was then dried with sodium sulfate and evaporated to 
give 1.3 g of a dark yellow gum." This was passed through a silica gel column with 10% MeOH/ChfeCb 

55 containing a trace of NH4OH. The fractions shown by TLC to contain the wanted material were combined to 
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give 0.63 g of a yellow solid A salt was obtained by adding methan sulfonic acid and recrystallizing from 
MeOH/EtOAc, to provide 450 mg of the title product as a yellow powder. M.P. 238-239°C. 
Infrared spectrum (KBr): 3304, 3165, 2954, 1661. 1602, 1569, 1496 cm^ 1 
Mass spectrum: 261, 244, 234, 215, 153 



Example 15 

rac^4a0,8a,8aa)-2-Amino^ dihydrochloride 

70 

The free base of the title compound was prepared using the procedure of Example 14 and the 
compound of Preparation 8 as the starting material. 
Mass spectrum: 262, 244, 234, 215, 153 

Infrared spectrum (KBr): 3380, 3320, 3166, 2980, 1653, 1599, 1565, 1487 cm" 1 
75 Proton nmr (CDCfe, DMSOde) 270 MHz: 8.00 (s, 1H), 0,90 (t, 3H) 
UV spectrum (EtOH): W =229 

The hydrochloride salt was then formed. 
M.P. 296-298°C 

Analysis Calcd: C, 50.15; H, 722; N, 16.71; CI, 21.15 
20 Found: C, 50.36; H, 7.45; N, 1 6.76; CI, 21 .15 



Preparation 9 

25 rac;(4a,4aa,830H -Propyl-spiroCdecahydroquinoline-e^'-O ',3'-dfoxolan)]-4-amine and rac-(4/3,4act t 8a/3H- 
propyl-spiro[decahydixKiuinolin^ 

A. Addition of hydroxylamineio lixopyl -trans- spirofdecahydro 

30 To-a-soiutioiT of 1.3 g (5.1 mmole) of 1-propyl -titure- spirordecah^ 

was added 1.0 g (13.9 mmole) of hydroxylamine hydrochloride. The mixture was stirred overnight at room 
temperature, then poured into water. The product was extracted into methylene chloride, which was then 
dried with sodium sulfate and evaporated to give 1.4 g of a tan solid, which was identified as 1-propyl- 
trans-spiro[decahydroquinoline-6.2 r -(1 ',3'-dioxolan)H-one oxime. 



B. Reduction of ^propyl -trans> sp^ro[decahvdroQui^oli^e^.2V1^3^ioxQlan)^^4-nnft oxime 

A solution of 3.2 g (12 mmole) of 1-propyl -trans- spiro[decahydroQuinoline>6^Wr.3 , -dioxolan)V4>nnft 
40 oxime in 50 ml of tetrahydrofuran was slowly added lo a suspension of 1.0 g (26 mmole) of lithium 
aluminum hydride in 50 ml of tetrahydrofuran, and the mixture was refluxed for 2 hours. Then 1 ml of water, 
1 ml Of 15% sodium hydroxide in water, followed by an additional 3 ml of water were added, and the 
resulting mixture was stirred for a further 30 minutes. Then the precipitate was filtered off through a pad of 
celite. The filtrate was evaporated to give 2.8" g of product, which was run through a silica gel column with 
45 THF/MeOH (3:1) containing a trace of NHUOH. The fractions shown by TLC to contain the higher R f material 
were combined to give 0.97 g of j^40,4aa,8a/SM-propylspiro[dec^^ 

amine. The fractions shown by TLC to contain the lower R f material were combined to give 0.8 g of rac- 
(4a,4aa,8a0M-propylspiro[dec^ The fractions shown by TLCto 

contain both materials were combined to give 0.5 g of a mixture of the two isomers. 

50 
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Preparation 10 
rac-(4a,4aa,8a/5)^(Dim^ 

A. Sulfonylation of rac-(4q t 4aa t 8aflH ■propylspiro[decahydroquinoline-6 t 2 / -(l ',3'-dioxolan)]-4-am1ne 

To a solution of 3.6 g (14 mmole) of rac-(4a,4aa,8aj8H ■propylspiro[decahydroquinoHne>6 y 2 , -(1 ',3- 
dioxolan)]-4-amine in 100 ml of methylene chloride there was added 175 mg (1.4 mmole) of 4- 
dimethylaminopyridine and 7.2 g (71 mmole) of triethylamine. To this mixture was added 2.4 g (17 mmole) 
of dimethylsulfamoyl chloride, and the mixture was stirred 4 hours at room temperature. Then an additional 
2.4 g (17 mmole) of dimethylsulfamoyl chloride and 72 g (71 mmole) of triethylamine were added and the 
mixture was stirred overnight at room temperature. The mixture was then poured into water and the product 
was extracted into methylene chloride, which was then dried using sodium sulfate and evaporated to give 
3.8 g of product. This was passed through a silica gel column with 5% MeOH/ChfeCfe containing a trace of 
NH4OH. The fractions shown by TLC to contain rac-(4a,4aa,8a/8H-(dimethylaminosulfonylamino)"1> 
propylspiro[decahydroquinoline-6^'-(^'.3'-dioxolane)] were combined to give 2.3 g of product 



B.Hydrolysis of rac^4q,4aa t 8afl)^(dimethyJamto 
1',3'-dioxotan)]; 

A solution of 2.3 g (6.4 mmole) of rac-(4a,4aa,8a/8)-4-(dimethylaminosulfonylamino)-1-propylspiro- 
[decahydroquinoline-e^-fl'^'-dioxolan)] in 100 ml of formic acid was prepared and stirred overnight at 
room temperature. The mixture was then poured onto ice and the hydrogen ion concentration of the 
resulting mixture was adjusted to pH 10. Product was extracted into a solution of CHCb/i;PrOH (3:1), which 
was then dried using sodium sulfate to give .2.1 g of rac-(4a l 4aa f 8a^)-4-(dimethylaminosulfonylamino)-l- 
propy krans -decahydroquinolin-G-one. 



Example 16. 

ra-(4a/S,8a,8aa)-8-(Dimethylamm^ H-pyrazolo[3,4-2]- 
quinoline ethanolate 

To a solution of 1.0 g (3.1 mmole) of rac-(4a,4att,8aj3)-4-(dimethylaminosulfonylamino)-1-propy htrans - 
decahydroquinoline-6-one (Preparation 10) in 100 ml of toluene was added 1.1 g (7.9 mmole) of tris- 
(dimethylamino)methane. The mixture was refluxed for 45 minutes, then the toluene was removed and the 
residue was taken up in 100 ml of ethanol. To this, 3 ml of hydrazine was added, and the mixture was 
stirred overnight at room temperature. The mixture was poured into water. The product was extracted into 
methylene chloride, which was then dried with sodium sulfate and evaporated to give 1.1 g of product This 
was passed through a silica gel column with 7-*10% MeOH/CHzCb containing a trace of NhUOH. The 
fractions shown by TLC to be the product were combined to give a yellow foam. 
Mass spectrum: m/e=341 
UV; \ max = 219,6 = 6278.3. 

This was recrystallized from EtOH/EfcO to give 360 mg of the title solvate. 
Analysis Calcd: C. 52.69; H, 8.58; N, 18.07 
Found: C. 52.44; H, 7.28 N, 18.02 



EXAMPLE 17 

rao(5afl, 8a,8aa)-9-(Dimethylaminosulfonylam^ 
quinazolin-2-amine 

To a solution' of 1.1 g (3.5 mmole) of rac-(4a,4aa,8a/3H-(dimethylaminosulfonylaminoH*propyldeca- 
hydroquinolin-6-one (Preparation 10) in 100 ml of toluene was added 1.3 g (8.7 mmole) of tris- 
(dimethylamino)methane. This was refluxed for 45 minutes. The toluene was removed and the r sidue was 
taken up in 100 ml of ethanol. To this, 250 mg (4.2 mmole) of guanidine was add d, and the mixture was 
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stirred at room temperature overnight Then another 240 mg (4.2 mmole) of guanidine was added, and the 
mixture was heated at 50 °C for 2 hours, after which it was poured into water. Th product was - xtraeted 
into a solution of CHCfa/l-PrOH (3:1), which was then dried using sodium sulfate and evaporated to give 1.2 
g of product This was run through a silica gel column with 5% MeOH/ChbCfe containing a trace of NH4OH. 
5 Th fractions shown by TLC to contain the product were combined to provide 0.9 g of material, which was 
recrystallized from EtOH/EsD to give 380 mg of the ethanol solvate of the title compound. 
UV spectrum (EtOH): X max =229 f €=14,180 
Mass spectrum: m/e = 368 

When heated at 110°C the solvate decomposed and the ethanol was driven off leaving the title 
70 compound. 

Analysis Calcd: C, 52.15; H, 7.66; N, 22.81 
Found: C, 52.33; H, 7.57; N, 22.65 
M;P. 201 °C (decomposed) 

15 

Preparation 11 

rac-(4a,4aa,8aiSH-Acetyiamino-1-propyldecahydroquinolin-6-one 
20 A. Acylation of r^(4a,4aa,8a0M-propylspi^ 

To a solution of 1.4 g (5.5 mmole) of ra-(4a,4att,8a0>l-propylsp^ 
dioxolan)H-amine in 50 ml of pyridine was added 67 mg (0.55 mmole) of 4-dimethylamfnopyridine and 1.4 
g (13.8 mmole) of triethylamine. The mixture was cooled to 0°C and 0.5 g (6.6 mmole) of acetyl chloride 
25 was added. The mixture was warmed to room temperature, stirred overnight and poured into water. The 
product was extracted into methylene chloride, which was then dried using, sodium sulfate and evaporated 
to give T.5 g of product This was passed through a silica gel column with 5% MeOH/ChfeCfe containing a 
trace of NH*OH. The fractions shown by TLC to contain rac-(4«,4aa,8a/3)-4-acetylamino-T-propylspiro- 
[decahydroquinoline-6^H1 '.3'-dioxolane)I were combined to give 1 .15 g of a white solid. 



B. Hydrolysis of j^-(4a,4aa,8a0)^acetylamino-1^^ 

A solution was prepared of 1.1 g of r^(4a,4aa,8a/3)-4-acetylam^ 
35 6,2'-(1',3'-dioxo!ane)I in 20 mi of concentrated hydrochloric acid and 100 ml of water. The mixture was 
stirred at room temperature for 1 hour and then poured onto ice. The hydrogen ion concentration of the 
resulting mixture was adjusted to pH 11. The product was extracted into a solution of CHCfe/i-PrOH (3:1), 
which was then evaporated to give 0.97 g of an off-white solid identified by rac-(4a.4aa,8ai3)-4-acetylamino^ 
1iDropyldecahydroquinolin-6-one. 



Example 18 

rac-(4a0,8a,8aa)-8-Ac»^ 

The title compound was prepared using the procedure of Example 12 and the compound of Preparation 
1 1 as the starting material. 
Mass specturm: m/e -276 

Analysis for dihydrate, Calcd: C, 46.76; H, 7.85; N, 14.54 
50 Found: C, 46.50; H, 7.12; N, 14.78 
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Example 19 

ra-(4a/3,8a,8aa)-5-PropyK4a,5,6,7A 

Th titl product was prepared by hydrolysis of the compound of Example 18. 
Mass spectrum: m/e = 235 
UV spectrum: \ m&x =221; 6 = 5670 
Infrared spectrum (KBr): 3270, 3245, 2900, 1680 cm^ 

Preparation 12 

rac-(4^,4aa,8a^H-Acetylamino-1-propyldecahydroquinolin-6-one 

The title product was prepared by acylating rac-(4/S t 4aot,8a/3)-1-propylspirotdecahydroquinoline-6,2'- 
(1\3'-dioxolan)J-4-amine (Preparation 9), then hydrolzing the resulting rac-(4^,4aa t 8a/3H-acetyiamino-1- 
propyl-spiro[decahydroquinoline-6,2'-(r,3'-dioxolane)] using the procedures of Preparation 11. 



Example 20 

rro-(4a/S,8/S,8aa)^Acetylamino^ 

The title compound was prepared using the procedure of Example 12 and the compound of Preparation 
I2_as-the starting material. The-dihydrochloride salt was then formed and recrystalized from MeOH/EtOAC. 
Mass spectrum: m/e =276 
Analysis Caicd: C, 51.58; H, 7.50; N, 16.Q4 
Found: C, 51.32, H, 7.38; N. 15.81 



Example 21 

racK4qj3,8£ > 8aa)-5-Propyl-4,4a t 5,6^ 

The title product was prepared by acid hydrolysis of the compound of Example 20. The trihydrochloride 
salt was then formed and recrystalized from MeOH/EtOAC. 
Mass spectrum: 235, 215, 149, 80 



7^2-Amino-5»propyl> »trans- 4,4a,5,6,8a,9-hexahydrothiazolo-[4,5-g]quinoline)methanol 

The product of Example 3 (2.6 g, 8.1 mmole) was reduced using 5 equivalents of diisobutylaluminum 
hydride in methylene chloride to produce the title product (1.7 g). 
Mass spectrum: m/e = 323, 279 



Example 23 

7-(2-Methyl-5-propyl-trans^,4a,5,6,8a,9-hexahydro-2H -pyrazolo[3,4-2]quinoline)methanol and 7-(1-Methyh 
5-propyl- trans- 4,4a,5,6,8a,9-hexahydro-1 H -pyrazolo[3,4^]-quinoline)methanol 

A solution of 650 mg (5.8 mmole) of potassium tert-butoxide in 10 ml of THF was cooled to 0°C. To 
this was added a solution of 480 mg. (2.1 mmole) of 3-hydroxym thyH.-propyl -trans- 1 ,2,4a,5,6,7,8,8a- 
octahydroquinolin-6-one (Preparation 2), 600 mg (8.5 mmole) of ethyl formate, and 15 ml of THF. The 
mixture was warmed to room temperature and stirred for 5 hours, after which 2 ml of methyl hydrazine was 
added and the hydrogen ion concentration was adjusted to pH 9 while the mixture was cooled. The mixture 
was stirred overnight at room temperature and, then poured into water. The product was extracted into a 
solution of CHCiy [PrOH (3:1), which was then evaporated to give 560 mg. of product, represented by two 
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spots on TLC. The two isomers w re separated on a silica gel column using 7% MeOH/CHaCfe containing a 
trace of NH4OH. The fractions shown by TLC to contain 7^2-me%l*propyhtrans-4,4a t 5,6,8a t 9-hexahydro- 
2H-pyra2o!o[3 t 4-a]quino!ine)methanol were combined, and the tosytat salt of this product was formed. This 
was recrystalized from MeOH/EtOAC, giving the tosylate salt of 7-(2-methyi-5-propyl^ans-4 f 4a > 5 > 6.8a i 9- 
hexahydro-2H -pyrazolo[3,4-<|]-quinolin )methanol as a yellow solid. MP. 232-233°C. 
. Th* fractions shown by TLC to contain 7-(1 «methyl-5-propyl -trans- 4,4a < 5 t 6 > 8a9-hexahvdro-1 H -pyrazolo- 
[3.4-fl]quinoline)methanol were combined, and the hydrochloride salt of this product was formed. This was 
recrystallized from MeOH/EtOAc to give the hydrochloride salt of 7-jl -methyl-5-propy Rrans -4 f 4a,5,6,8a3- 
hexahydro-1Hpyrazolo[3,4-£[]quinoline)methanol as a light yellow solid. M.P. 215-216°C. 



Preparation 13 

r^-(3a,4aa,8afl)-3-(1-Pro^ 

Ammonia (125 ml) was distilled through a BaO column, and 450 mg (65 mmole) of lithium was. 
dissolved therein. To this solution 2.0 g (6.5 mmole) of ethyl r-propyRrans-spirotl .3-dfoxolane-2.B'- 
(1^4a^5\^,r,8' l 8a'-<^ (Preparation 1), 1.2 g (26 mmole) of ethanol, and 

30 ml of THF were added slowly. The mixture was stirred for 30 minutes, and then ethanol was slowly 
added until the color faded. Nitrogen was blown over the mixture to evaporate the ammonia. The residue 
was taken up in water. The product was extracted from the aqueous mixture into methylene chloride, which 
was then dried using sodium sulfate, and evaporated to give 1.5 g of product. This was passed through a 
silica gel column with 3-5% MeOH/CHaCb containing a trace of NH*OH. The fractions shown by TLC to 
contain the title product were combined yielding 1 .2 g thereof. 



Preparation 14 

|^(3a,4aa,8a/8)-3-Hydroxymethyl-1-propyldecahydroquinoIine-6-one 

A solution of 1.2 g of rac^3a,4aa,8a0)-3^1-pra 
not (Preparation 13) in 50 ml of water and 20 ml of concentrated hydrochloric acid was prepared and stirred 
for 1 hour. It was then poured into ice. The resulting mixture was made basic. Then the product was 
extracted into a solution of CHCfe/iPrOH (3:1), which was dried using sodium sulfate arid evaporated to give 
0.99 g of rac-(3cr,4aa, 8ajS)-3-hydroxymethyl-1 -propyldecahydroquinoline-6-one. 



Example 24 

r^^07«.8aah7-(5-Propyl^^ 

To a solution of 0.47 g (2.1 mmole) of r^(3a,4aa,8a/3)-3-hy^ 
one (Preparation 14) in 50 ml of toluene there was added 1.4 ml (5.2 mmole) of tris(dimethylamino)- 
methane. The mixture refluxed for 3 hours. The toluene was evaporated, and to a solution of this material in 
50 ml of methanol was added 3 mi of hydrazine. The mixture was stirred at room temperature overnight 
and was then poured into water. The product was extracted from the aqueous mixture into CHCb/i-PrOH 
(3:1). This was dried with sodium sulfate and evaporated giving an orange semi-solid product, which was 
passed through a silica gel column with 5-7% MeOH/CHsCb containing a trace of NhUOH. The fractions 
shown by TLC to contain the product were combined to give 300 mg of the title compound. This was 
converted to the hydrochloride salt which was recrystallized from MeOH/EtOAc. 
Analysis Caicd: C, 52.18; H, 7.82; N, 13.04 
Found: C, 52.07; H, 7.92; N, 13.07 
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Example 25 

rac-(5afl t 8q,9aa)-8-(6-propy^ 

5 To a solution of 0.5 g (22 mmofe) of i^-(3a l 4aa,8a^)-3-hydroxymethyl-1-propyld8cahydroquinoline^ 
one (Preparation 14) in 50 ml of toluene there was added 1.5 ml (5.6 mmole) of tris(dimethylamino)- 
methane. The mixture refluxed for 2 hours. The toluene was evaporated, and to a solution of the residue in 
75 ml of ethanoi was' added a suspension of 130 mg (2.2 mmole) of guanidine in 50 ml of ethanol. The 
mixture was heated to reflux for 1 hour, stirred at room temperature overnight, and was then poured into 

to water. The product was extracted from the aqueous mixture into CHCb/j-PrOH (3:1) which was then dried 
using sodium sulfate and evaporated, giving 590 mg of a yellow solid. This was passed through a silica gel 
column with 7% MeOH/CH2Cl2 containing a trace of NhUOH. The fractions shown by TLC to contain the 
product were combined and recrystaliized from MeOH/EtOAc, yielding 215 mg. 
Mass spectrum: 276, 247, 204, 168, 154, 146, 136, 126 

75 Proton nmr (360 MHz) DMSOcfe: 7.98 (s,1 H), 6.21 (s,2H), 0.82 (t,3H) 



Preparation 15 

20 rac-(3a,4aa f 8a/3)-3-Methoxymethyl-1-propyldecahydrquinoline-6-one 

The title product was prepared using the procedures of Preparation 4 and the product of Preparation 13 
as the starting material. 

25 

Example 26 

rac^4a&7a T 8aah7-Methoxymet^ 

30 The title product was prepared using the procedure of Example 24 and rae -(3a,4aa,8a/3)-3- 
methylthiomethyl-1-propyldecahydroquinoline-6-one (Preparation 15) as the starting material. This was 
converted to the dihydrochloride salt and recrystaliized with MeOH/CHzCb to give a tan solid. 
Mass spectrum: 263, 248, 234, 169. T54, 140, 119, 71 
Analysis Calcd: C. 53.57; H t 8.09; N, 12.49 

35 Found: C. 53.53; H, 7.90; N, 12.42 



Example 27 

40 rac-(5a/3,8a,9aa)-8-methoxymethyl-1 -propy l-5.5a,6,7 f 8,9,9a,1 0-octahydropyrido[2,3-g]quinazoline 

The title product was prepared using the procedure of Example 25 and rac-(3a,4ag,8afl)-3- 
methoxy methy 1-1 -propy ldecahydroquinoline-6-one (Preparation 15) as the starting material. This was re- 
crystallized from MeOH/EtOAc. 
45 Mass spectrum: 290, 275, 261, 245, 218, 179, 168, 154, 136, 122, 71 
Analysis Calcd: C, 66.17; H, 9.09; N, 19J29 
Found: C, 66.41; H, 9.25; N, 19.39 
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Preparation 16 

ra-(3a,4aa,8a£)-3-Methylthiomethy^ 

A. Conversion of r^-(3a,4aa,8a0)-3-^ 
(Preparation 13) to corresponding methanesuffonate 

A solution of 1g (3.7mmole0 of rac^3Ma^^ 
o!ane)])methanoI in 25 ml of pyridine was cooled to 0°C. To this 0.55 g (4.8 mmole) of methanesulfonyl 
chloride was added, and the mixture was stirred at room temperature for 2 hours. The mixture was then 
poured into water, and the hydrogen ion concentration was adjusted to pH 10. The product was extracted 
into methylene chloride, which was then dried to give rac-(3a f 4aa ( 8a/5)-3-methylsulfonyloxymethyH- 
propylspiro[decahydroquinolin-6^'-(1'.3'-dioxolane)] as a brown oil. 



B. Substitution of methyl mercaptide for methylsulfonyfoxy in rac-(3a,4aa,8aj5)-3-methylsulfonyloxymethyl-1- 
propylspiro[decahydroquinolin-6,2r-(1'.3'-dioxolane)]. 

After rinsing 355 mg (7.4 mmole) of sodium hydride (55% in mineral oil) with hexane. it was suspended 
in 25 ml of DMF and 10.6 ml (37mmofe) of a 3.5M solution of methanethiol was added. An additional 4 ml 
(14 mmole) of the methanethiol was added, whereupon the solution turned a clear light amber. This was 
cooled to 0°C and the rac ^3a,4aa,8a/&)-3-methylsufo^ 

(1',3'-dioxolane)] (3.7 mmole) produced in Step A in 10 ml of DMF was slowly added. The mixture was 

allowed to come to room temperature and was stirred overnight. The mixture was then poured into water. 

The product was extracted into CHCfe/i -PrOH (3:1), which was then dried using sodium sulfate and 

evaporated to give 960 mg of r^-(3a f 4to,8a0)-3^ethylsufo 

^-(r^'-dioxolane^as a-brown oiL 

Mass spectrum: 299. 284, 270, 252. 198, 101. 



C. Hydrolysis of rac-(3a,4aa,8a0)-3-methythta^ 

A solution of 1..35 g of |^(3a,4aa.8a0)-3-methythioem 
(1',3'-dioxolane) in 50 ml of water and 20 ml of concentrated hydrochloric acid was prepared and stirred for 
1 hour. It was then poured into ice. The resulting mixture was made basic. Then the product was extracted 
into a solution of CHCb/i -PrOH (3:1), which was dried using sodium sulfate and evaporated to give 1.1 g of 
product. This was passed through a silica gel column with hexane/THF (5:1) containing a trace of NHaOH. 
The fractions shown by TLC to contain r^3a,4aa.8a^)-3-methylthiomethyM-propyldecahydroquinolin-6^ 
one were combined. Yield 900 mg. 



Example 28 

r^4a&7a,8aa)-7-Methy^ 

The title product was prepared using the process of Example 24 and the product of Preparation 16 as 
the starting material. The dihydrochforide salt was then prepared and recrystalized from MeOH/EtOAC 
Mass spectrum: 279, 264, 250, 232, 185, 170, 119, 87. 
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Example 29 

ra*(5a/3,8a,9aa)-8-Me%imiome 

The title compound was prepared using the process of Exampl 25 and the product of Preparation 16 
as the starting material. 

Analysis, Calculated: C< 62.71; H, 8.55; N, 18.28 
Found: C. 82.90; H, 8.73; N, 18:38 
Mass spectrum: 306, 292, 277, 259, 245 
198, 184, 170, 146, 122 



Preparation 17 

rac-(3a t 4aa,8a/8)-Ethyl l-propylspiroldecahydroquinoline-e^'-tl'^-dioxolane^-carboxylate 

To a solution of 4.5g (14.5 mmole) of ra^3 0,4aa,8aiS)-ethyl 1-propylspiro[decahydroquinoiine-6^-(r,3- 
dioxolane)-3rcarboxylate (Preparation 19) in 75 ml of THF at -78°C was added 72.3 ml (72.3 mmole) of a 
1.0M solution of lithium diisopropylamide. The mixture was stirred at 0°C for 2£ hours, then cooled to 
-78°C, and 20 ml of acetic acid in 50 ml of THF at -78°C was added. The mixture was allowed to come to 
room temperature, and a gel formed. This was poured into water. The hydrogen ion concentration was 
adjusted to pH 11. The product was extracted into CH 2 Cb, which was then dried using sodium sulfate and 
evaporated to give 4.6 g of product. The isomers were separated on a silica gel column using 
hexane/EtOAC (3:1). The fractions shown by TLC to contain the (3a,4aa,8a0) racemate were combined to 
give 2.0 g of an oil. The fractions shown by TLC to contain the (3£,4aa,Ba0) racemate were combined to 
give' 1.0 g of product 



Preparation IB. 

rac-(3a,-4aa t 8a0)-Ethyl 6-oxo-1 -propyldecahydroquinoline-3-carboxy late 

The title compound was prepared by acid hydrolysis of 2.0 g of rac-(3q,4aa,8a£)-ethyl 1-propylspiro- 
[decahydroquinoline-e^^r.S'-dioxolaneJ-S-carboxylate (Preparation 17) in 150 ml of water containing 30 ml 
of concentrated hydrochloric acid at room temperature. 



Example 30 

rac-(4a£,7a,8aa)-Ethyl 2-amino-5-propyK4a,5,6.7,8,8a,9-^^ 

The title compound was prepared using the general procedure of Example 3 and the product of 
Preparation 18 as the starting material. 
Mass spectrum: m/e = 323. 



Example 31 

r^-(4a&7a,8aa)-7-(2-Amino-5-prop 

The title product was prepared by reducing 560 mg (1.8 mmole) of rac-(4a/9,7a,8aa)-ethyl 2-amino-5- 
propyM^S^ASa^-otfahydrott (Example 30) with 8.8 ml of a 1M 

solution of diisobutylaluminum hydride (8.8 mmole) in 100 ml of THF. Yield: 350 mg 
Mass spectrum: m/e = 281 
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Exampl 32 

r^4a/3,7a,8a«)-7-(5-prtw 

5 A solution of 360 mg (1.2 mmole) of i^(4a/5Ja i 8aaKK2-ammo-5-propyK4a I 5,6 f 7.8 i 8a- 
octahydrothia2o!o[4 l 5-fl]quinoiine)methanol (Example 31) in 30 ml of 85% phosphoric acid was cooled to 
0°. Then 90 mg (1.5 mmole) of sodium nitrite dissolved in as small an amount of water as possible was 
slowly added under the surface of the reaction mixture. The resulting mixture was added dropwise to 30 ml 
of 50% hypophbsphorous acid (H3PO2) at 0°C. The mixture was stirred at room temperature until gas 

70 evolution ceased. This took about 1 hour. The mixture was poured onto ice, and the hydrogen ion 
concentration of the mixture was adjusted to pH 11. Water was added to dissolve the precipitate that 
. formed; then the product was extracted" into a solution of CHCI3/1 -PrOH (3:1). This solution was dried using 
sodium sulfate and evaporated to give 280 mg of the title product. This was passed through a silica gel 
column with 5% MeOH/ChfeCfe containing a trace of NH4OH. The appropriate fractions were combined, and 

1 s the dihydrobromide salt of the product was formed and recrystalized from MeOH/EtOAC. 
Analysis, calculated: C, 39.27; H, 5.65; N v 6.54 
found: C, 39.01 ; H, 5.62; N, 6.78 

Preparations 19-24 and Examples 33-40 relate to the & racemates defined in formula (3) and to inter- 
mediates used in preparation thereof. 

20 

Preparation 19 

rac-(3iMaa f 8a0)-Ethyl l-propylspiro[decahydroquinonne-6,2^ 

25 

A5g sample of ethyl 1 '-propyl -trans- spircHI ,3-dioxolane-2.6*-(1 , ,2 , .4a , .5 # .6 # .7 , .8 > .8a , -octahvdroquinniinft)>> 
3-carboxylate (Preparation 1) was hydrogenatect at room temperature in 200 mi of 2B ethanol using about 5 
g of Raney® nickel with H2 at 50 psi for 2£ hours to give 4.49 g of the title product. 

30 

Preparation -20 
rac-(30,4aa t 8a0h^ 

35 A solution of 2.6 g (67.5 mmo!e)of lithium aluminum hydride in 400 ml of THF was prepared. To this a 
solution of 17.5 g (56.3 mmole) of rac-(30,4aa.8aj8)-ethyJ l-propylspiroldecahydroquinoIine-e^l'.S'-diox- 
olane)]-3-carboxylate (Preparation 19) in 350 ml of THF was slowly added. Then the following additions 
were made sequentially: 2.5 ml of water, 2.5 ml of 15% NaOH. 7.5 m! of water. The mixture was then 
filtered through a pad of celite and the filtrate was evaporated, producing an oil. A glutanous precipitate 

40 formed. The oil was dissolved in CH2CI2. which was then dried using sodium" sulfate, filtered, and 
evaporated, giving 15.4 of ££-(30.4ao^0)-3-(1-propylsp^ 
methanol. 



45 Preparation 21 

rac-(3j3,4aa,8a£)-3-HvdroxvmethvM 

The title product was prepared by hydroiyzing a 2.0 g sample of rac-{3£,4aa,8a/S)-3-(1 -propyispfro- 
50 [decahydroquinoline-6^-(1',3'-dioxolane)])methanol (Preparation 20) in a solution of 100 ml of water and 40 
ml of concentrated HC! at room temperature. 
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Example 33 

rac-(5afl.8/3,9aah8-(6-propyl-5,5a,6,7,a^ 

5 The title compound was made using the procedure of Example 25 and the product of Preparation 21 as 
the starting material. The dihydrochloride salt was then made and recrystalized from MeOH/EtOAC. 
Mass spectrum: 276. 247, 204, 168, 154, 146. 136, 126 
Analysis, calc: C, 51 .58; H, 7.50; N, 16.04; 0, 20.30 
found: C, 51.81; H, 7.79; N, 15.91; 0, 20.17- 



Preparation 22 

is rac>(3g,4aa,8a/3>-3-Methoxymethyh1-propyldecahydroquinolin-6-one The title product was prepared using 
the procedures of Preparation 4 and the product of Preparation 20 as the starting material. 

Example 34 

20 ra-(5a0,80,9aa>^Methoxymethyl-6-prop^ 

The title product was prepared using the procedure of Example 25 and rac-(3/3,4aa,8al)-3-methylthio 
methyM-propyldecahydroquinolin-6-one (Preparation 22) as the starting material. 
Analysis calcd: C, 66:17; H, 9.02; N, 19.29 
25 found: C, 65.89; H, 8.89; N, 19.16 



Preparation 23 

30 rac-(3/3,4aa,8aff)"3-lvrethylthiomethyM-propyldecahydroquinolin-6-one 

The title product was prepared from rac-(3/3 : ,4aa,8al)-3-(1 -propy lspiro[decahydroquinoline-6,2f-(1 ',3'- 
dioxolane)])methanol (Preparation 20) using the process of Preparation 16. In step B (substitution of methyl 
mercaptide for methyisulfonyloxy). it was necessary to heat the reaction to 70°C for two hours after the 
35 mixture was stirred overnight at room temperature. 



Example 35 

40 rac -(5a/S,8/8 I 9aa)-8-Methylthiomethyl-1 -propy l-5,5a,6,7,8,9,9a,1 0-octahydropyrido[2,3-g]quinazolin-2-amine 

The title compound was prepared from the product of Preparation 23 using the process of Example 25. 
Mass spectrum: 306, 292, 277, 259, 245, 188, 146 

The monohydrochloride salt was formed and recrystallized from MeOH/EtOAC. 
45 M.P. >250 p C. 

Analysis Calcd: C, 56.04; H, 7.94; N, 16.34 
Found: C, 56.16; H, 7.73; N, 16.09 



so Preparation 24 

rac-(3/?,4aa,8al)-Ethyl 6-oxo-1 -propyldecahydroquinoline-3-carboxylate 

The title compound was prepar d by hydrolyzing 1.0 g of rac-(3/3,4aa,8a/J)-ethyl 1-propyIspiro- 
55 [decahydroquinoline-6,2'-(r,3'-dioxolane)h3-carboxylate (Preparation 19) in a solution of 100 ml of H2O and 
20 ml of concentrated HCI at room temperature. 
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Example 36 

The title compound was prepared from rac-(3/S,4aa t 8a/S)-ethyl 6-oxo-1-propyldecahydroquinolfne-3- 
carboxyiate (Preparation 24) using the generaf process as Example 3. 
Mass spectrum: m/e ■ 323 



w Example 37 

r^(4a£J&8aa)-7«(2-Am^ 

The title compound was prepared by reducing 520 mg (1.6 mmole) of rac-(4a/3,70.8aa)-ethyl 2-amino-5- 
15 ptopyK4a f 5,6y > 8.8a,9K>ctahydroth^ (Example 36) with 8.0 ml of 1M 

solution of diisobutylaluminum hydride (in CH2CI2) in 75 ml of THF. 
Mass spectrum: m/e = 281 
I.R.: 3297, 3103. 2918, 1760. 1541 cm*- 1 

20 

Example 38 

j^(4a&70 t 8aaKH5l3ropyM 

25 The title compound was prepared from r^-(4a J ff.7/8 1 8aah7-(2-Amino-5i3ropyK4a,5.673 > 8a- 
octahydrothiazolot4,5^g]quinoline)methanol (Bcample 37) using the procedure of Example 32. The 
dihydrobromide salt was formed and recrystallized from MeOH/EtOAC. 
Mass spectrum: m/e =266 
I.R.:3405. 1650 cm^ 



Preparation 25 

Ethyl 8-[(phenylmethyl)amino]-1 ,4-dioxaspiro[4.5]dec-7-ene-7-carboxylate 

35 

Ethyl 8-oxo-1,4-dioxaspiro[4.5]decane-7-carboxylate (352.8 g, 1.6 mole) was dissolved in ethyl alcohol 
(1500 ml), and benzylamine (365 g, 3.6 mole) was added. The mixture was stirred, heated to about 50°C for 
about 2 hours, and then another equivalent of benzylamine (171 g, 1.6 mole) was added. The mixture was 
then poured into water. The product was extracted with methylene chloride, dried with sodium sulfate and 
40 evaporated to give an oil. Excess benzylamine was vacuum distilled off at 0.1 mm Hg and 60-65°C allowing 
the pot residue, which contained the product, to reach 110°C. This was then diluted with methanol (1:1 by 
volume). The resulting mixture was allowed to cool, and crystals formed 395.4 g of white crystals were 
isolated by filtration. 

A second crop of 75.6 g of tan crystals was isolated from the mother liquor, giving a total of 471 .0 g of 
45 the title compound. 



Preparation 26 
so Ethyl 8-[(phenylmettyl)aminoH.4-dioxasp^ 

Ethyl 8-[(phenylmethyl)amino>1,4^ (395.4 g> 1#3 m0 | Q j and ace . 

tic acid (75.0 ml, 1.3 mole) were added to ethanol (4 I). Sodium cyanoborohydride (82.0 g, 1.3 mole) was 
added in portions over 3 hours. The mixture was stirred overnight, then poured into water. The pH was 
65 adjusted to 10, and the product was extracted with methylene chlorine, which was then dried with sodium 
sulfate and evaporated to give a yellow oil having small clear lumps in it This was dissolved In THF and 
poured through 3 inches of basic alumina, which was then rinsed well with THF. The filtrate was evaporated 
to give 397.2 g (99.9%) of the title product as a yellow-green oil. 
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Preparation 27 

Ethyl 8-amino-1,4<lioxaspirot4.5]d0cane-7<arboxylate 

5 Ethyl 8-[(phenylmethyl)aminoH,4^ (39 7 -2 g, 1-3 mole) was com- 

bined with 2563 mi of ethanoi and 80 g of 5% palladium on activated carbon and hydrogenated at 50 p.s.i. 
for 6 hours at 45-50°C. The catalyst was separated by filtration, and the filtrate was evaporated. When taken 
up in methylene chloride a semisolid precipitated and was filtered out The filtrate was evaporated to yield 
277.7 g (97.4%) of the title product. 

10 

Preparation 28 

Ethyl 8-amino-trans-1 ,4-dioxaspiro[4.5[decane-7-carboxylate 

Sodium metal (27.7 g, 1.2 mole) was reacted with ethanoi (1 I), then ethyl-8-amino-1 l 4-dioxaspiro-[4.5]- 
decane-7-carboxylate (137.7 g, 0.6 mole) in ethanoi (400 ml) was added, the mixture was refluxed for 1£ 
hours, then cooled to room temperature, poured into ice, and made basic. The product was extracted with 
methylene chloride, dried with sodium sulfate and evaporated to give 1 18.0 g (85.7%) of the title product 



Preparation 29 

Ethyl 8-(propylamino Hrans- 1 ,4-dioxaspiro[4.5]decane-7-carboxylate 

Ethyl 8-amino -trans -1 ,4-dioxaspiro[4.5]decane-7-cacboxylate (11 ao g,-0.52 mole)-was dissolved in DMF 
(1 I) and potassium carbonate (107 g, 0.77 mole) and propyl bromide (158.4-g, 1.3 mole) were added. The 
mixture was heated to 50°C for three hours, then poured into water, and- the hydrogen Ion concentration 
was adjusted to pH 10. The product was extracted with methylene chloride, dried and evaporated to give 
30 1 36 g of a dark orange-oil. 



Preparation 30 

35 Ethyl 8-[(3-ethoxy-3-oxopropyl)propylamino]-tmns-1 ,4-dioxaspiro[4.5]decane-7-carboxylate 

Ethyl * 8-(propylamino Hrans -1 f 4-dioxaspiro-[4.5]-decane-7-carboxylate (129.6 g, 0.48 mole) was dis- 
solved in ethanoi (1500 ml), then ethyl acrylate (479 g, 4.8 mole) was added. The mixture was refluxed 
overnight, then additional ethyl acrylate (479 g, 4.8 mole) was added. The mixture was refluxed for 24 
40 hours, at which time a third addition of ethyl acrylate (479 g, .48 mole) was made, followed by 60 hours of 
reflux. The mixture was then cooled to room temperature, poured into water and the hydrogen ion 
concentration was adjusted to pH 10. The product was extracted with methylene chloride, dried with sodium 
sulfate and evaporated to give 177.4 g of crude product This was purified by HPLC to give 102.1 g of the 
title product (59.8%). 



Example 39 

Ethyl 4-oxo-l -propyl- trans- spiroCdecahydroquinoline-e^l ',3'-dioxolane)]-3-carboxylate 

50 

THF (500 ml) was added to potassium t-butoxide (61.6 g, 0.55 mole), and to this mixture ethyl 8-[(3- 
ethoxy-3-oxapropyl)propylamino]-1^ (98.0 g, 027 mole) dissolved in 

500 ml of THF was slowly added. The mixture was then poured onto ice and the hydrogen ion 
concentration was adjusted to pH 10. The product was extracted with m thylen chloride, dried with sodium 
55 sulfate, and evaporated to yield 87.2 g (97.7%) of the title product 
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The compounds of this invention are useful as prolactin inhibitors and as such they can be employed in 
the treatment of inappropriate lactation such as postpartum lactation and galactorrhea. As vidence of their 
utility In the treatment of conditions in which it is desirable to reduce the prolactin level, the compounds of 
this invention have been shown to inhibit prolcatin according to the following procedure. 

Adult mal rats of the Sprague-Dawley strain -weighing about 200 g were housed in an air-conditioned 
room with controlled lighting (lights on 6 am.-8 p.m.) and fed lab chow and water ad libitum. In the testing 
of the reserpinized male rat at^50 ug/kg of compound under test, each rat received an intraperitoneal 
injection of 2.0 mg. of reserpine in aqueous suspension 18 hours before administration of the test drug. The 
purpose of the reserpine was to keep prolactin levels uniformly elevated. In the testing of the nonreser- 
pinized male rat at 1000 ug/Kg of compound under test, the preceding procedure was omitted. The 
compounds under test were dissolved in 10 percent ethanol, and were injected intraperitoneally. Each 
compound was administered at each dose revel to a group of 10 rats, and a control group of 10 intact males 
received an equivalent amount of 10 percent ethanol. One hour after treatment, all rats were killed by 
decapitation, and 150 jxJ aJiquots of serum were assayed for prolactin. 

The difference between the prolactin level of the treated rats and prolactin level of the control rats, 
divided by the prolactin level of the control rats gives a number that, when multiplied by 100, is the percent 
inhibition of prolactin secretion attributable to the compounds of this invention. These inhibition percentages 
are given in Table 1. 

Dopamine agonists have been found to affect turning behavior in 6-hydroxydopamine-lesioned rats in a 
test procedure designed to uncover compounds useful for the treatment of Parkinsonism, in this test, nigro- 
neostriatal-lesioned rats are employed, as prepared by the procedure of Ungerstedt and Arbuthnott, Brain 
R^ f 24 , 485 (1970). A compound having dopamine agonist activity and the ability to pass through the 
bfood brain barrier into the striatum of the brain causes the rats to turn in circles contralateral to the side of 
the lesion. After a latency period, which varies from compound to compound, the number of turns is 
counted over a 15 minute period. 

Results obtained from such testing are set forth for representative compounds in Table 1. In the table, 
column 1 identifies the compound by example number, columns 2 and 3, the percent prolactin inhibition at 
50 ug/Kg for reserpinized male tats and 1000 ji^Kg for nonrespinized male rats; and column 4, the percent 
of test animals exhibiting turning behavior. 
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TABLE 1 

Compound Percent Prolactin % of Rats Exibiting 
(Ex. No. ) Inhibition Turning Behavior 

50 ua/Kq a 1000 uq/KcT 1.0 mcr/Kg 



1 


71 


- 


0 


2 


76 


— 


82 


6 


■= 


90 
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84 


80 


11 
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84 


33 


13 


14 


94 
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14 


62 
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15 


83 
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100 


16 


27 


- 


- 


22 


88 


- 


mm 


23 (IH) 




83 




23 (2H) 




84 


mm 


24 


3 


70 




25 




87 




26 


ma 


89 




27 




89 




28 




85 




34 




92 




35. 




95 





Percent reduction from controls in serum pro- 
lactin levels following a dose of 50 pg/Kg in 
the reserpinized male rat. 

^Percent, reduction from controls in serum pro- 
lactin levels following a dose of 1000 yg/kg in 
the nonreserpinized male rat. 

Dopamine agonists which pass through the blood-brain barrier and enter the brain have been shown to 
decrease brain levels of dopamine metabolites such as 3,4-dihydroxy phenylacetic acid (DOPAC) and 
homovanillic acid (HVA). Tests described by Perry and Fuller, Soc. NeuroscL Abstr ., 5, 348 (1979) evaluate 
so the effect compounds have on dopamine metabolite levels in the brain. Compounds of this invention were 
subjected to these testing procedures and the results of representative compounds are given in Table 2. 

Dopamine agonists that enter the brain give rise to elevated serum corticosterone levels. Compounds of 
this invention were subjected to the testing procedure of Solem and Brink-Johnsen, Scand . J. Clin. Lab . 
invest . (Suppl. 80) 17:1 (1965) to determine their effects on serum corticosterone levels. Results of 
55 representative compounds are given in Table 2 b low. In the table, column 1 identifies the compound by 
example number; column 2 and 3, minimum effective dose to alter brain dopamin metabolite lev Is; and 
column 4, minimum effective dose causing serum corticosterone levation. 
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TABLE 2 





Compound 
(Ex. No.) 


Minimum Effective Dose, 


u<r/Kcr, i.D. 


5 


Brain Dopamine Metabolites 


-Serum 
uojrcicosueron6 






DOPAC" 


HVA" 




10 


1 


n^O AAA 

>30QQ 


4 AAA 

1000 


>3QGQ 


2 


4 A A 

300 


300 


4 A A 

300 




g 


30 


30 


30 




Q 

w 


100 


100 


t- A A 

100 


15 


14 


>3000 


>3000 


>3000 




22 


100 


30 


1000 




25 


300 


300 


1000 


20 


26 


>3000 


30 


30 




27 


30 


30 


30 




28 


1000 


100 


100 


25 


35 


10 


10 


ioa 



a DOFAC = 3,4-dihy^iDoxyplienyIacetic acid 



"H7A = hcano vanillic acid. 

30 

Compounds of Examples T and 14 are peripherally selective dopamine agonists. They are active in the 
inhibition of serum prolactin secretion by activation of dopamine receptors on the pituitary r a tissue which is 
not protected by the blood-brain barrier. These compounds do not elicit turning in the 6-hydroxydopamine- 
lesioned rat or cause changes in the levels of dopamine metabolites or serum corticosterone, which are 
as activities mediated in brain regions protected by the blood-brain barrier. These compounds would have 
utility to inhibit prolactin secretion without causing central dopaminergic side effects. 

The compounds of this invention reduce the blood pressure of spontaneously hypertensive rats, as 
shown by the following experiment 

Adult male spontaneously hypertensive rats (SHR) (Taconic Farms. Germantown. N.Y.) weighing 
^ approximately 300 g were anesthetized with pentobarbital sodium (60 mg/kg, i.p.). The trachea was 
cannulated and the SHR respired room air. Pulsatile arterial blood pressure was measured from a 
cannulated carotid artery using a Statham transducer (P23 ID). Mean arterial blood pressure was calculated 
as diastolic blood pressure plus V 3 pulse pressure. Drug solutions were administered I.v, through a catheter 
placed in a femoral vein. Arterial blood pressure was recorded on a multichannel oscillograph (Beckman, 
Model R51 1 A). Fifteen minutes were allowed to elapse following surgery for equilibration of the preparation., 

Table 3. which follows, gives the results of this test for representative compounds of this invention. In 
Table 3, column 1 identifies the compound by example number; and columns 2, 3, 4, 5, 6, and 7, the 
percent change in blood pressure at 0.1 ug/kg, 1 ug/kg, 10 ug/kg, 100 ug/kg, 1000 ug/kg and 10,000 
ug/kg. respectively. 
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The compounds of this invention are administered for therapeutic purposes in a variety of formulations 
; illustrated below. 
Hard gelatin capsules are prepared using the following ingredients: 
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Quantity (ma. /capsule) 

Active compound .x-2 mg 

starch dried 200 
Magnesium .stearate io 

The above ingredients are mixed and filled into hard gelatin capsules. 
JO A tablet formulation is prepared using the ingredients below: 

Quantity (mq./tablet) 

Active' compound .1-2 mg 

Cellulose, microcrystalline 400 

Silicon dioxide, fumed 10 

Stearic acid 5 
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The components* are blended and compressed to form tablets. 

Alternatively, tablets each containing .1-2 mg. of active ingredient are made up as follows: 
Active ingredient .1-2 mg. 
Starch 45 mg. 

Microcrystalline cellulose 35-mg. 
Polyvinylpyrrolidone (as 10% solution in water) 4 mg. 
Sodium carboxymethyl starch 4.5 mg. 
Magnesium stearate 0.5 mg. 
Talc 1 mg. 

The active ingredient, starch and cellulose are passed through a No. 45 mesh U.S. sieve and mixed 
thoroughly. The solution of polyvinylpyrrolidone is mixed with the resultant powders which are then passed 
through a No. 14 mesh U.S. sieve. The granules so produced are dried at 50-60°C. and passed through a 
No. 18 mesh U.S. sieve. The sodium carboxymethyl starch, magnesium stearate and talc, previously 
passed through a No. 60 mesh U.S. sieve, are then added to the granules which, after mixing, are 
compressed on a tablet machine to yield tablets. 

Caspules each containing 0.1-2 mg. of medicament are made as follows: 
Active ingredient .1-2 mg. 
Starch 59 mg. 

Microcrystalline cellulose 59 mg. 
Magnesium stearate 2 mg. 

The active ingredient cellulose, starch and magnesium stearate are blended, passed through a No 45 
mesh U.S. sieve, and filled Into hard gelatin capsules. 

Suspensions each containing .1-2 mg. of medicament per 5 ml. dose are made as follows: 
Active ingredient .1-2 mg. 
Sodium carboxymethyl cellulose 50 mg. 
Syrup 1.25 ml. 

Benzoic acid solution 0.10 ml. 
Flavor q.v. 
Color q.v. 

Purified water to 5 mi. 

The medicament is passed through a No. 45 mesh U.S. sieve and mixed with the sodium carbox- 
ymethylcellurose and syrup to form a smooth paste. The benzoic acid solution, flavor and color are diluted 
with some of the water and added, with stirring. Sufficient water is then added to produce th required 
volum . H 

For oral administration, tablets, capsules or suspensions containing from about .1 to about 2 mg of 
active drug per dose are given 3-4 times a day, giving a daily dosage of .3 to 8 mgs. or, for a 75 kg person 
about 4.0 to about 107 mcg/kg. The intravenous dose is in the range from about .1 to about 100 mcgTkg. 



50 



0 250 179 



Claims 

1. A pyrazo!o[3 f 4-g]quinoline, pyrido[2>g^uinazoline, thiazo!o[4,5-a ]quinoline, oxazolo[4,5-g]-quino- 
iine, or pyrrolo[3 l 4-g]quinoline derivative of the formula 
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5 



10 



20 



25 



30 




or 



f) hI 1 

where R 10 » is hydrogen or (d-C3)alkyl. R 11 and R« are independently hydrogen or (Ci-Cajalkyl, and R 13 is 
hydrogen, NR"Ri* or (CrQtfalkyl, 
the C and D rings are trans fused; 
R 1 is (CrC3) aikyl, ailyl, or cyclopropylmethyl; and 
45 R 2 , R 3 R* and R? are as defined in one of the following paragraphs: 

1) R3 f R* and FP are hydrogen; and R* Is CH2OH CH2OCH3, CH2SCH3, CH2SOCH3, CHzSOsCH* C(W 
or CONRW. where R 8 is H, (C1-C4) aikyl, or benzyr, and R 7 and R 8 are independently selected from 
hydrogen, (CrC«)alkyl, phenyl, benzyl, and phenethyl; provided that 
r^(4a/5,7fl l 8aaH.4a,5 l 6,7,8,9K)ctahydrch2H^ Jqurnollnes, 

so rac-(4ai8.7i3 f 8aaH.4a,5,6 t 7,8 l 9-octahydro-1 H-pyrazolo-t3,4-2 Jquinolines, and 
rac-(4a£,70,8aaH»4^ quinolines, are excluded; or 

2) R2 is ChfeOH. CH20CH3, CH2SCH3, CHsSOCHa, CH2SO2CH3. CO2RS or CONRm 8 , where R 8 , R 7 and 
R 8 are as defined above, R 3 is hydrogen, and R* and R 5 combine to form a double bond, or 

3) R2 R* and R 5 are hydrogen, and R 3 is OH, NH 2 . NHCOR 9 , or NHSOaNFPR* where R 8 and R" are 
55 independently selected from H, (CrCi)alkyl, and phenyl; or 

4) R2 and R 4 are hydrogen and R 3 and R 5 combine to form =0 or NOH; or a salt thereof. 

2. A compound of claim 1 which Is a pyra20lo-[3,4-a]quinolin derivative. 

3. A compound of claim 1 which is a pyrido-[2,3-2Jquina2oline derivative. 
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4. A compound of claim 1 which is a thiazolo-ftS-gJquinoline derivative. 

5. A compound of any one of claims 1 to 4 wherein R 1 is n-propyl. 

6. A compound of a ny one of claim 1 to 4 wherein R 2 , R 3 , R 4 , and R 5 ar as defined in paragraph 1 of 
claim 1. 

s 7. A compound of any one of claims 1 to 4 wherein R 2 , R 3 , R 4 and R 5 are as defined in paragraph 2 of 
claim 1. 

8. A compound of any one of claims 1 to 4 wherein R 2 , R 3 . R 4 , and R 5 are as defined in paragraph 3 of 
claim 1. 

9. A compound of any one of claims 1 to 4 wherein R2, R 3 , R 4 and R 5 are as defined in paragraph 4 of 
io claim 1. 

10: A 6-ox otrans -1 t 2,4a l 5,6,7 I 8,8a-octahydroquinoline derivative or a 6-oxo -trans- decahydroquinoline 
derivative of formula (12): 
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(I2a) 



wherein 

R 1 is (CrGs) alkyl, ally I, or cyciopropylmethyl; 

R 2 js hydrogen, CH2OH, CHaOChfe. CH2SCH3. CH2SOCH3, CH2SO2CK3, CO2R 6 , or CONR 7 R 8 , where R 6 is 
hydrogen, (d-Qalkyl or benzyl, and R 7 and R 8 are independently selected from hydrogen, (CrC4)alkyl f 
3Q phenyl, benzyl, and phenethyl; 

R3 is hydrogen, OH, Nhfe NHCOR* or IMHSOzNRW 0 , where R 9 and R 10 are independently selected from 
hydrogen, (CrCt)alkyl, and phenyl, or R 3 and R 5 combine to form =0 or =NOH; 

R 4 and R 5 are both hydrogen, or combine to form a carbon-carbon bond, except that R 4 is hydrogen when 
R 5 combines with R 3 to form =0 or = NOH; 

provided that one of R 2 and R 3 is hydrogen and the other is not hydrogen, and further provided that R 2 is 
not CO2R 6 if the relative stereochemistry of the compound is (30,4aa,8aj9). 
1 1 . A trans-decahydroquinoline derivative of the formula (21) 




wherein 

so Ri is (C1-C3) alkyl, ailyl, or cyciopropylmethyl; 
R 6 is (Ci-C4)alkyl or benzyl; and 

R 15 and R 16 are (Ci-C3)alkyl or combine to form -(CH2)„-where n is 2 to 4. 

12. A pharmaceutical formulation comprising a compound of any one of claims 1 to 9 associated with a 
pharmaceutical^ acceptable carrier or diluent thereof. 
55 13. A process for preparing a compound of formula (1) as defined in claim 1 which comprises 
(a) reacting a 7«dimethvlaminomethylene-6-oxo -trans- qu»noline derivativ of formula (7a) 
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(CHa)s 

75 wherein R 1 , R* R* R* and R 5 are as defined above 

with hydrazine or a hydrazine derivative of formula NH2NHR l0a , wherein R 10B is hydrogen or (C1-C3) alkyl, to 
provide a pyrazoIo[3,4-a]quinoIine derivative of formula (1), in which the B ring is a) or b); or 
with auanidine or a quanidine derivative of formula 

20 NH2 C N R"R 12 to provide a pyrido[2,3-a]quinazoline derivative of formula (1), in which the B ring is c); or 
(b) reacting a 7-bromo-froxo -trans- quinoHne derivative of formula (13a) 



R* R' 



4 



25 \ / 



30 



A 

I I 

(/ \/ (13a) 



35 



wherein R\ R 2 rs R< f and R 5 are as defined above, 
with a thiourea or thioamide of formula 
a 

40 Ri«. C NH2, wherein is (CrCsJafkyl or NR r1 R 12 f and R" and are as previously defined, to provide a 
thiazolo-[4,5-a]quinoline derivative of formula (1) in which the B ring is d) and R™ is (CrQ»)alkyl or NR 11 R 12 * 
or 



with urea to provide an oxazolo[4 t 5-a]quinoline derivative of formula (1). in which the B ring is e); or 

(c) diazotizing the primary amine group of a thiazo!o[4,5-aJquinoline derivative of formula (1) in which 
45 the B ring is d) and R™ is NR t1 R 12 and treating the diazonium salt with hypophosphorus acid to provide the 

corresponding thiazo!o[4,5-a]quinoline derivative of formula (1) in which the B ring is d) and R« j S 
hydrogen; or 

(d) hydrolyzing a 2-acetyl-pyrrolo[3,4-a J-quinoHne compound of formula (10) 

50 
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rs wherein R 1 , R 2 , R 3 R 4 and R 5 are as defined above, 

under basic conditions to provide a pyrrolo [3.4-gJquinoline derivative of formula (1), in which the B ring is 
f);or 

(e) hydrolyzing a compound of formula (1) wherein R 2 is CCfeR 6 * and R 6 * is (Ci-C4)alkyl or benzyl to 
provide the corresponding compound of formula (1) wherein R 2 is CQ2H; or 
20 (f) reducing a compound of formula (1) wherein R 2 is CO2R 6 to provide the corresponding compound 

of formula (1) wherein R 2 is CH2OH; or 

(g) displacing the halide from a compound of formula (1) wherein R 2 is CH2CI or CKbBr with methyl 
mercaptide to provide the corresponding compound of formula (1) wherein R 2 is CH2SCH3; or 

(h) oxidizing a compound of formula (1) wherein R 2 is CH2SGH3 to provide the corresponding 
25 compound of formula (1 ) wherein R 2 is CH2SOCH3; or 

(I) oxidizing a compound of formula (1) wherein R 2 is CH2SCH3 or CH2SOCH3 to provide the 
corresponding compound of formula- (1) wherein R 2 is CH2SO2CH3; or 

(m) acylating anr amine of the formula NHR 7 R 8 with an ester of formula (1) wherein- R 2 is CO2R 8 to 
provide a compound of formula. (1)- wherein R 2 is CONR^ 8 ; or 
30 (n) hydrolizing a compound of formula (1) wherein R 3 is NHCOR* to provide the corresponding 

compound of formula (1) wherein R 3 is NH2; or 

(0) oxidizing a compound of formula (1) wherein R 3 is hydroxy to provide the corresponding 
compound of formula (1) wherein R 3 and R 5 combine to form oxo; or 

(p) reacting a compound of formula (1) wherein R 3 and R 5 combine to form oxo with hydroxylamine 
35 or a salt thereof to provide a compound of formula (1 ) wherein R 3 and R 5 combine to form hydroxyamino; or 
(q) alkylating a compound of formula (1), except that R 1 is hydrogen, with ally! bromide or ally! 
chloride to provide the corresponding compound of formula (1) wherein R 1 is ally!; or 
(r) salifying a compound of formula (1). 
14. A compound of formula (1) as defined in claim 1 for use as a dopamine agonist 



40 
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Claims for the following contracting state: Austria 

1. A process for preparing a pyrazolo[3,4-g]-quinolin , pyrido[2,3-g ]-quinazoline, thiazolo[4,5-g]-quino- 
Rne, oxazolo[4 t 5-2]quinoline f or pyrrolo[3,4-gJ-quinoline derivative of the formula 



wherein: 



represents 



a) 




(1) 



is 

i 103 
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or 



where R 103 is hydrogen or (CrC3)alkyl, R 11 and R 12 are independently hydrogen or (d-C3)alkyl. and R 13 is 
hydrogen, NR 11 R 12 f or (CrCaJalkyl, 
the C and D rings are trans fused; 
40 R 1 is (C1-C3) alkyl, allyl, or cyclopropylmethyl; and 

R 2 , R 3 , R 4 and R 5 are as defined in one of the following paragraphs: 

1) R3 R 4 , and R 5 are hydrogen; and R 2 is CH2OH CH2OCH3, CH2SCH3, CH2SOCH3, CH2SO2CH3, CQ2R 6 or 
CONRW, where R 6 is H, (C1-C4) alkyl, or benzyl, and R 7 and R 8 are independently selected from hydrogen, 
(CrC4)aikyl, phenyl, benzyl, and phenethyl; provided that 

46 rac-(4a/3,7jg,8aaH.4a t 5,6,7 > 8,9»octahydro-2H-pyrazolo-[3,4-fl ]quinolines, 
rac-{4a/S,7/S,8ao)-4,4a f 5 f 6 l 7 i 8,9-octahydro-1 H-pyrazolo-[3.4-2 ]quinolines, and 
rac^4aj8,7/3,8aaH > 4a > 5 > 6,7 t 8,9-octahydropyrrolo[3,4-g]quinolines, are excluded; or 

2) R 2 is ChbOH, CH2OCH3, CH2SCH3, CH2SOCH3, CH2SO2CH3, CO2R 6 , or CONRW, where R 6 , R 7 and R 8 are 
as defined above R 3 is hydrogen, and R 4 and R 5 combine to form a double bond, or 

50 3) R 2 , R 4 , and R 5 are hydrogen, and R 3 is OH. NH2, NHCOR 9 , or NHSCWRW 0 , where R 9 and R 10 are 
independently selected from H, (CrC4)alkyl, and phenyl; or 

4) R 2 and R 4 are hydrogen and R 3 and R 5 combine to form = O or = NOH; or a salt thereof, 
which comprises: 

(a) reacting a 7<limethylaminomethylene-6^xo-trans-quinoline derivative of formula (7a) 
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75 



wherein R\ R 2 R 3 , R* and R 5 are as defined above 

with hydrazine or a hydrazine derivative of formula NHaNHR 108 , wherein R** is hydrogen or (C1-C3) aikyl, to 
provide a pyrazolo[3,4-g]quinoline derivative of formula (1), in which the B ring is a) or b); or 
with quanidine or a quanidine derivative of formula 
MH 

I! 

NHa CM R 1, R12 to provide a pyrido[2,3-gJquinazoline derivative of formula (1), in which the B ring Is c); or 
(b) reacting a 7-bromo-froxo-trans-quinoline derivative of formula (13a) 



wherein R\ R 2 R3 r* and R 5 are as defined above, 
with a ttiiourea or thioamide of formula 
a 

R 13a - CNH2, wherein R» j S (CrGdalkyl or NR"R' 2 and R" and R' 2 are previously defined, to provide a 
thiazolo-[4,5-g]quinoIine derivative of formula (1) in which the B ring is d) and R 13 is (CrGaJalfcyl or NR Tt R 12 ; 



with urea to provide an oxazoloftS-glquinoline derivative of formula (1), in which the B ring is e); or 

(c) diazotizing the primary amine group of a thiazolo[4,5-fl]quinoline derivative of formula (1) in which 
the B ring is d) and R 13 is NR»R« and treating the diazonium salt with hypophosphorous acid to provide 
the corresponding thiazolo[4,5-gJquinoline derivative of formula (1) In which the B ring is d) and R 13 is 
hydrogen; or 

(d) hydrolyzing a 2-acetyl-pyrrolo[3,4^]-quinoline compound of formula (1 0) 



35 
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or 
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wherein R 1 , R 2 , R 3 , R 4 and R 5 are as defined above, 

under basic conditions to provide a pyrrolo [3,4-g]quinoline derivative of formula (1), in which the B ring is 
f); or 

(e) hydrolyzing a compound of formula (1) wherein R 2 is COzPF* and R 63 is (CrC4)alkyl or benzyl to 
provide the corresponding compound of formula (1) wherein R 2 is CO2H; or 

(f) reducing a compound of formula (1) wherein R 2 is CO2R 8 to provide the corresponding compound 
of formula (1) wherein R 2 is CH2OH; or 

(g) displacing the halide from a compound of formula (1) wherein R 2 is ChfeCI or CI-feBr with methyl 
mercaptide to provide the corresponding compound of formula (1) wherein R 2 is CH2SCH3; or 

(h) oxidizing a compound of formula (1) wherein R 2 is CH2SCH3 to provide the corresponding- 
compound of formula (1 ) wherein R 2 is CH2SOCH3; or 

(I) oxidizing a compound ot formula (t) wherein R 2 is CH2SCH3 or CH2SOCH3 to provide the 
corresponding compound of formula (1) wherein R 2 is CH2SO2CH3; or 

(m) acylating an- amine of the formula NHR 7 R 8 with an ester of formula (1) wherein R 2 is CO2R 8 to 
provide a compound of-formula (1) wherein R 2 is CONRfR 8 ; or 

(n) hydrolyzing a compound of formula (1) wherein R 3 is NHCOR 9 to provide the corresponding 
compound of formula (1) wherein R 3 is Nhfe; or 

(o) oxidizing a compound of formula (1) wherein R 3 is hydroxy to provide the corresponding 
compound of formula (1) wherein R 3 and R 5 combine to form oxo; or 

(p) reacting a compound of formula (1) wherein R 3 and R 5 combine to form oxo with hydroxylamine 
or a salt thereof to provide a compound of formula (1) wherein R 3 and R 5 combine to form hydroxyimino; or 

(q) alkylating a compound of formula (1), except that R 1 is hydrogen, with ally! bromide or allyl 
chloride to provide the corresponding compound of formula (1) wherein R 1 is allyl; or 

(r) salifying a compound of formula (1). 

2. The process of claim 1, step a) wherein a starting material of formula (7a) is reacted with hydrazine 
or a hydrazine derivative of formula Nf-bNHR 103 , wherein R l0a is hydrogen or (Ci-C3)alkyl, to provide a 
pyrazolo[3 f 4-£] quinoline derivative of formula (I). 

3. The process of claim 1, step a), wherein a starting material of formula (7a) is reacted with quanidine 
or a quanidine derivative of formula 

NH 

n 

NH2 C N R 11 R 12 to provide a pyrido[2,3-g]quinazoIine derivative of formula (I). 

4. The process of claim 1, step b), wherein a starting material of formula (13a) is reacted with a thiourea 

or thioamide of formula 
S 

R138. q NH2| wherein R 13a is as defined in claim 1, to provide a thiazolo[4,5-a]quinoiine derivative of formula 
(I). 

5. The process of claim 1 wherein the starting material and final product are ones wherein R 1 is n- 
propyl. 
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Claims for the following contracting state: Spain 

1. A process for preparing a pyrazolo[3.4-a Iquinoline, pyrido[2 t 3-a]-quinoline, thiazoio[4,5-glquinoiine ( 
oxazo!o[4,5-fl]quinolin , or pyrrolo[3,4-a]quinoline derivativ of the formula 



wherein; 




. represents 
a) 
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or 



where R 103 is hydrogen or (CrGdalkyl. R 11 and R 12 are independently hydrogen or (d-GOalkyl, and R 13 is 
^ hydrogen, NR 11 R 12 , or (CrCsJaikyl, 
the C and D rings are trans fused; 
R 1 is (C1-C3) alkyl, allyl, or cyclopropylmethyl; and 
R 2 t R 3 , R 4 and R 5 are as defined in one of the following paragraphs: 

1) R 3 , R 4 , and R 5 are hydrogen; and R 2 is CH2OH CH2OCH3, CH2SCH3, CH2SOCH3, CH2SO2CH3, CO2R 6 or 
^ CONR 7 R s , where R s is H, (C1-C4) alkyl , or benzyl, and R 7 and R 8 are independently selected fromhydrogen, 
(Ci-C4)alkyl t phenyl, benzyl, and phenethyl; provided that 
ra-(4a&70,8aatK4a,5,6,7,8,9-octahy 

rac-(4a0 t 70,8aa)-4,4a,5,6,7,8,9-ocrtahydro-1H-pyrazolo-[3,4-g ]quinolines. and 
rac'(4aj3,7/3 t 8aaH»4a,5,6,7,8,9-octahydropyrroio[3,4-g]quinolines are excluded; or 
60 2) R 2 is CH2OH, CH2OCH3, CH2SCH3, CH2SOCH3, CH2SO2CH3, COaR 8 , or CONR 7 R 8 , where R $ , R 7 and R 8 are 
as defined above, R 3 is hydrogen, and R 4 and R 5 combine to fonp a double bond, or r 

3) R2, R 4 , and R 5 are hydrogen, and R 3 is OH NKfc, NHCOR 9 or NHSO2NRW 0 , where R 9 and R 10 are 
independently selected from H, (CrC4>afkyl, and phenyl; or 

4) R 2 and R 4 are hydrogen and R 3 and R 5 combin to form = 0 or = NOH; or a salt thereof, 
55 which comprises: 

(a) reacting a 7-dimethylaminoethylene-6-oxo-frans-quinoline derivative of formula (7a) 
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wherein R<, R* R3, R* and R 3 are as defined above 

with hydrazine or a hydrazine derivative of formula NH2NHR 10 ", wherein R^ is hydrogen or (C1-C3) alkyl, to 
provide a pyrazolo[3,4-gjquinofine derivative of formula (1 ). in which the B ring is a) or fa); or 
with quanidine or a quanidine derivative of formula 

NH2 C N R 1, R 12 to provide a pyrido[2,3-gJquinazoline derivative of formula (1 ), in which the B ring is c); or 
(b) reacting a 7-bromo-6-oxo -trans- quinoline derivative of formula f13a) 



R 3 R 4 

4 



R 3 X 

R v/\ 



iLr 1 



<f\/* (13 a) 



wherein R\ R* rs r* and R 5 are as defined above, 
with a thiourea or thioamide of formula 
40 S* 
11 

R 138 - C NH2. wherein R' 3 * | S (CrGs)alkyl or NR'iR* and R 11 and R* are as previously defined, to provide a 
thfazo!o-[4,5^]quinoline derivative of formula (1) in which the B ring is d) and R 13 is (d-CaJalkyl or NR 11 R 1 * 
or 

with urea to provide an oxazolo[4,5-2]quinoline derivative of formula (1), in which the B ring is e); or 

(c) diazotizing the primary amine group of a thiazolo[4,5-a]quinoline derivative of formula (1) in which 
the B ring is d) and R 13 is NR"R 12 , and treating the dia2onium salt with hypophosphorous acid to provide 
the corresponding thiazoto[4,5-g[]quinoIine derivative of formula (1) in which the B ring is d) and R 13 is 
hydrogen; or 

(d) hydrolyzing a 2-acety!-pyrro!o[3,4-2]quinoline compound of formula (1 0) 



so 
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75 wherein R 1 , R 2 , R 3 R 4 and R 5 are as defined above, 

under basic conditions to provide a pyrrolo [3,4-glquinoline derivative of formula (1), in which the B ring is 
f);or 

(e) hydrolyzing a compound of formula (1) wherein R 2 is COaR 69 and R 60 is (Ci-C4)alkyl or benzyl to 
provide the corresponding compound of formula (1) wherein R 2 is CO2H; or 
20 (f) reducing a compound of formula (1) wherein R 2 Is CO2R 6 to provide the corresponding compound 

of formula (1) wherein R 2 is CH2OH; or 

(g) displacing the halide from a compound of formula (1) wherein R 2 is CH2CI or ChfeBr with methyl 
mercaptide to provide the corresponding compound of formula (1) wherein R 2 is CH2SCH3; or 

(h) oxidizing a compound of formula (1) wherein R 2 is CH2SCH3 to provide the corresponding 
25 compound of formula (1) wherein R 2 is CH2SOCH3; or 

(I) oxidizing a compound of formula (1) wherein R 2 - is CH2SCH3 or CH2SOCH3 to provide the 
corresponding compound of formula (1) wherein R 2 is CH2SO2CH3; or 

(m) acylating an amine of the formula NHR 7 R 8 with an ester of formula (1) wherein R 2 is CCfeRMo 
provide a compound of formula (1 ) wherein R* is CONR'R 8 ; or 
30 (n) hydrolyzing a compound of formula (1) wherein R 3 is NHCOR 9 to provide the corresponding 

compound of formula (1) wherein R 3 is NH2; or 

(0) oxidizing a compound of formula (1) wherein R 3 is hydroxy to provide the corresponding 
compound of formula (1) wherein R 3 and R 5 combine to form oxo; or 

(p) reacting a compound of formula (1) wherein R 3 and R 5 combine to form oxo with hydroxylamine 
35 or a salt thereof to provide a compound of formula (1) wherein R 3 and R 5 combine to form hydroxyimino; or 

(q) alkylating a compound of formula (1), except that R 1 is hydrogen, with ally I bromide or allyl 
chloride to provide the corresponding compound of formula (1) wherein R 1 is allyl; or 

(r) salifying a compound of formula (1). 

2. The process of claim 1, step a) wherein a starting material of formula (7a) is reacted with hydrazine 
40 or a hydrazine derivative of formula NhfeNHR 103 , wherein R 103 is hydrogen or (CrCaJalkyl, to provide a 

pyrazolo[3,4-g] quinoline derivative of formula (I). 

3. The process of claim 1, step a), wherein a starting material of formula (7a) is reacted with quanidine 
or a quanidine derivative of formula 

45 NH2 C N R"R 12 to provide a pyrido[2,3-2pquinazoline derivative of formula (I). 

4. The process of claim 1, step b), wherein a starting material of formula (13a) is reacted with a thiourea 

or thioamide of formula 
jS 

Ri3a. c NH 2 , wherein R 13a is as defined in claim 1, to provide a thiazolo[4,5-a]quinoline derivative of formula 
so (I). 

5. The process of claim 1 wherein the starting material and final product are ones wherein R 1 is n- 
propyl. 

6. A pharmaceutical formulation comprising a compound of any one of claims 1 to 9 associated with a 
pharmaceutical^ acceptable carrier or diluent thereof. 

55 7. A method for preparing the pharmaceutical formulation of claim 7 which compris s admixing a 
compound of formula 1 with a pharmac utically acceptable carrier or diluent 

8. Use of a compound of formula (1) as defined in claim 1 for the manufacture of a medicament useful 
as a dopamine agonist 
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Claims for the following contracting state: Greece 

1. A process for preparing a pyrazolo[3,4-g>quinoline, pyrido[2,3-2]-quinoline. thiazofo[4,5-2l-quinoline, 
oxazolo[4,5^Jquinoline, or pynx>lo[3,4-gHiuinoline derivative of the formula 




wherein: 



represents 



a) 




V 



r 
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f) hI 1 

40 where R 10a is hydrogen or (CrC3>alkyl f R 11 and R 12 are independently hydrogen or (d-CaJalkyl, and R 13 is 

hydrogen, NR"R' 2 , or (CrGtfalkyl, 

the C and 0 rings are trans fused; 

R 1 is (C1-C3) aikyl, allyl, or cyclopropylmethyl; and 

R 2 R 3 , H\ and Rs are as defined in one of the following paragraphs: 
45 1) R 3 , R*. and R 5 are hydrogen; and R 2 is CH 2 OH CH2OCH3, CH2SCH3, CH2SOCH3, CHaSOaChfe, CQ2R 6 or 

CONR 7 R 8 f where R 6 is H, (C1-C4) alkyl, or benzyl, and R 7 and R 8 are independently selected from hydrogen, 

(CrG^alkyl, phenyl, benzyl, and phenethyl; provided that 

rac-(4a/3,7/3,8aqH.4a,5,6,7 t 8,^^ 

rac-(4a/S,7/?,8aa)-4,4a,5,6,7 l 8,9-octahydrch1 H*pyrazolo-[3.4-(i ]quinolines and, 
50 rac-(4a/S,7/3,8aaH»4a,5,6,7,8,9-octahydropyrrolo[3,4-a] quinolines are excluded; or 

2) R 2 is CH2OH CH2OCH3, CHzSCHa, CH2SOCH3, CH2SO2CH3, C0 2 R B , or CONRW, where R 8 , R 7 and R 8 are 
as defined above, R 3 is hydrogen, and R 4 and R 5 combine to form a double bond, or 

3) R 2 R\ and R 5 are hydrogen, and R 3 is OH, NH 2 . NHCOR 9 or NHSQzNRW 0 , where R 9 and R 10 are 
independently selected from H, (CrCd)alkyl, and phenyl; or 

55 4) R 2 and R 4 are hydrogen and R 3 and R 5 combine to form = 0 or = NOH; or a salt thereof, 
which comprises: 

(a) reacting a 7-dimethvlamtnomethylene-6-oxo -trans- quinoline derivative of formula (7a) 
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(CH 3 )aV H < 7a ) 
wherein R\ R* t R3 R* and R 5 are as defined above 

with hydrazine or a hydrazine derivative of formula NFfeNHR 106 , wherein R 10a fs hydrogen or (CrCa) alkyl, to 
provide a pyrazolo[3.4^]quinoline derivative of formula (1), in which the B ring is a) or b); or 
with c^uanidine or a quanidine derivative of formula 

NH 2 CN R11R12 to provide a pyrido[2 f 3^]quinazoline derivative of formula (1), fn which the B ring is c); or 
(b) reacting a 7-bromo-6-oxo-frans-quinoIine derivative of formula (13a) 



R* 



50 



AM 

</\/ (13a) 

Br 

wherein R 1 , R* R3 r* ^6 rs m ^ defined above, 

with a thiourea or thioamide of formula 
S 

Risa. CNH2| wherein Riaa is (d-CsJalkyl or NR"Ri2 an d rh and R i 2 m previously defined, to provide a 
thiazolo-[4,5-a]quinoline derivative of formula (1) in which the B ring is d) and R« is (CrCaJalkyi or NR^R 12 "- 
or 

with urea to provide an oxazofo[4 f 5-a]quinoline derivative of formula (1), in which the B ring is e); or 

(c) diazotizing the primary amine group of a thiazoloftS-glquinoline derivative of formula (1) in which 
the B ring is d) and R'3 is NR^R 1 * and treating the diazonium salt with hypophosphorous acid to provide 
the corresponding thiazoloftS-glquinoline derivative of formula (1) in which the B ring is d) and R* is 
hydrogen; or 

(d) hydrolyzing a 2-acetyl-pyrrolot3,4-a]-quinoline compound of formula (10) 
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75 

wherein R 1 , R 2 , R 3 , R 4 and R 5 are as defined above, 

under basic conditions to provide a pyrroio [3,4-g]quinoline derivative of formula (1), in which the B ring is 
f);or 

(e) hydrolyzing a compound of formula (1) wherein R 2 is C02R 63 and R 63 is (CrC4)alkyl or benzyl to 
*o provide the corresponding compound of formula (1) wherein R 2 is CO2H; or 

(f) reducing a compound of formula (1) wherein R 2 is CO2R 6 to provide the corresponding compound 
of formula (1) wherein R 2 is CH2OH; or 

(g) displacing the halide from a compound of formula (1) wherein R 2 is CH2CI or CH2Br with methyl 
mercaptide to provide the corresponding compound of formula (1) wherein R 2 is CH2SCH3; or 

25 (h) oxidizing a compound of formula (1) wherein R 2 is CH2SCH3 to provide the corresponding 

compound of formula (T) wherein R 2 is CH2SOCH3; or 

(I) oxidizing a compound of formula (1) wherein R* is CH2SCH3 or CH2SOCH3 to provide the 
corresponding compound of formula (1> wherein R 2 is CH2SO2CH3; or 

(m) acylating an amine- of the formula NHR 7 R a with an ester of formula (1) wherein R 2 is CO2R 6 to 
30 provide a compound of formula (t) wherein R 2 is CONRW; or 

(n) hydrolyzing a compound of formula (t) wherein R 3 is NRCOR 9 to provide the corresponding 
compound of formula (1) wherein R 3 is NH2; or 

(0) oxidizing a compound of formula (1) wherein R 3 is hydroxy to provide the corresponding 
compound of formula (1) wherein R 3 and R 5 combine to form oxo; or 
35 (p) reacting a compound of formula (1) wherein R 3 and R 5 combine to form oxo with hydroxyiamine 

or a salt thereof to provide a compound of formula (1) wherein R 3 and R 5 combine to form hydroxyimino; or 

(q) alkylating a compound of formula (1), except that R 1 is hydrogen, with allyl bromide or allyl 
chloride to provide the corresponding compound of formula (1) wherein R 1 is allyl; or 

(r) salifying a compound of formula (1). 

2. The process of claim 1, step a) wherein a starting material ot formula (7a) is reacted with hydrazine 
or a hydrazine derivative of formula NH2NHR 10 * wherein R 103 is hydrogen or (CrCaJalkyl, to provide a 
pyrazolo[3,4-g] quinoline derivative of formula (I). 

3. The process of claim 1, step a), wherein a starting material of formula (7a) is reacted with quanidine 
or a quanidine derivative of formula 

45 fjJH 

NH2 C N R 11 R 12 to provide a pyrido[2,3-a]quinazoline derivative of formula (I). 

4. The process of claim 1, step b), wherein a starting material of formula (13a) is reacted with a thiourea 

or thioamide of formula 
S 

so R13*. c NH2, wherein R 13a is as defined in claim 1, to provide a thiazolo[4,5-g]quinoline derivative of formula 
(I). 

5. The process of claim 1. wherein the starting material and final product are ones wherein R 1 is n- 
propyl. 

6. A pharmaceutical formulation comprising a compound of any one of claims 1 to 9 associated with a 
55 pharmaceutical^ acceptable carrier or diluent thereof. 

7. A method for preparing the pharmaceutical formulation of claim 7 which comprises admixing a 
compound of formula 1 with a pharmac utically acceptable carrier or diluent 
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8. Use of a compound of formula (1) as defined in claim 1 for the manufacture of a medicament useful 
as a dopamin agonist 

9. A 6-oxo -trans -1 l 2,4a,5 t 6,7 t 8.8a-octahydroquinoline derivative or a 6-oxo -trans- decahvdroquinoline 
derivativ of formula (12) 

R* R 2 



L. 



0'\/ (12a> 



wherein 

R 1 is (C1-C3) alkyl, allyl p or cyclopropylmethyl; 
20 R 2 is hydrogen, CH2OH, OfeOCHs. CH2SCH3, CH2SOCH3, CH2SO2CH3. CQ2R 8 , or CONRW, where R« is 
hydrogen, (d-C4)alkyl or benzyl, and R 7 and R 8 are independently selected from hydrogen, (Ci-C^lkyl, 
phenyl, benzyl, and phenethyl; 

R3 is hydrogen, OH, NH 2 , NHCOR 9 or NHS02NR 9 R 10 , where R 9 and R'° are ondependetly selected from 
hydrogen, (Ct-C4)alkyl, and phenyl, or R 3 and R 5 combine to form =0 or = NOH; 
25 R 4 and R 5 are both hydrogen, or combine to form a carbon-carbon bond, except that R 4 is hydrogen when 
R 5 combines with R 3 to form = O or = NOH; 

provided that one of R 2 and R 3 is hydrogen and the other is not hydrogen, and further provided that R 2 is 
not CO2R 6 if the relative stereochemistry of the compound is (3ft4aa,8a£). 
10. A trans- decahyxfrooumoiine derivative of the formula (21) 



vA 



C0aR s 



45 



wherein 

R 1 is (C1-C3) alkyl, allyl. or cyclopropylmethyl; 
R 6 is (CrC4)alkyl or benzyl; and 

R 15 and R 16 are (Ci-Ctfalky! or combine to form -(CH2) n where n is 2 to 4. 
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are D-2 dopamine agonists. 6-Oxo-1 -substituted-oc- 
tahydroquinolines and 6-oxo-1 -substituted-de- 
cahydroquinolines which are additionally substituted 
in the 3- or 4-position are intermediates useful in 
preparation of the dopamine agonists. Acetals of 4,6- 
dioxo-1 -substituted-decahydroquinoline 3-carboxylic 
acid esters enable synthesis of the for going com- 
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